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290 tons per week of steel wire are annealed, to a dead-soft condition, in these 
Lee-Wilson furnaces used by Wickwire Bros. Inc., Cortland, N. Y. 


INSTALLING NEW FURNACES? 
Let Micromax Control Them and Show How Well They Perform 


A battery of annealing covers went to work a few 
months ago for Wickwire Bros. Inc., Cortland, 
N. Y., makers of wire and woven-wire products. 


These furnaces are quick to heat, highly 
uniform in internal temperature, and responsive 
to automatic control. They have every quality 
needed to do a good job, provided they are 
properly controlled and are handled by skilled 
workmen, fully informed as to temperature and 
other conditions inside. 


On the pyrometers, no chances are taken. 
Micromax recording controllers are used, di- 
recting the action of the fuel valves. The Con- 
trollers are connected to couples at top and 


LEEDS & NORTHRUP COMPANY, 4990 STENTON AVE., 


bottom of charge, and at the firing tubes. Con- 
trol is based on the top couple only, but its 
temperature, as well as that of the other two, 
is recorded on the one chart. Thus, the Com- 
pany profits by the speed and responsiveness of 
the equipment, to put the whole temperature 
story in one place. This is a great advantage, 
both in beginning to use a new furnace and in 
maintaining uniform anneals from day to day 


and season to season. 


Micromax has completely solved this problem 
for Wickwire Bros. Inc., and can do as much 
for you, in any controllable furnace. For 


further information, write for catalogs. 


PHILA., PA. 


LEEDS & NORTHRUP 


MEASURING INSTRUMENTS +: TELEMETERS - 
Jrl Ad N-33-600(4) 


AUTOMATIC CONTROLS - HEAT-TREATING FURNACES 
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It takes a lot of Good Mixing 
to make Good Welding Electrodes 


Today's requirements—not those of a decade ago—set the stand- 
ards for Welding Electrodes. Today’s product must be more 
precision made—more widely applicable. 


And still production must go on at high speed, with maximum 
economy, less waste through rejects, fewer operations. 


If and when you compare mixing for precision, you will under- 
stand why “Lancaster’’ Mixers are widely employed in the Weld- 
ing Electrode Industry. They furnish the essential—good mixing. 


‘LANCASTER IRON WORKS, 


BRICK MACHINERY DIVISION 
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prove Valuable 


to this vital Industry..... 


The ‘‘Lancaster’s'’ modern, scientific mixing-mulling action 
develops Welding Electrode coatings to highest quality. Particle 
distribution and liquid binder dispersion are effected with prac- 
tical perfection. 


Mixing is done quicker and with fewer operations. Hard spots 
in the body are avoided because high temperature is not de- 
veloped in the batch. Easy cleaning facilities help prevent 
contamination. Flexibility permits application to a broader 
formula range in both mineral and cellulose types. 


Check the values “Lancaster’’ Mixers hold for you. There is 
a range of sizes to select from. Information and quotation for 
prompt delivery will be submitted upon request. Write today. 


“Lancaster’’ Mixer closed pan types prevent loss of light, dusty particles during 
the mixing operation. 


LANCASTER WORKS, 


BRICK MACHINERY DIVISION 


LANCASTER, PENNA. 
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POTTERY 
Glaze and Body Stains, Underglaze and Overglaze 
Colors for rey: | i Screening and Decal- 


comania; Glazes, Frits, Chemicals, Decorating 
Supplies, ak Mill Room Supplies. 
GLASS 

Vitrifiable Colors for Banding, Spraying and Screen- 
ing; Fluxes; Batch Colors; Alkali Resisting, Acid 
Resisting, Satin Matt Finish, High Fire Convexing, 
Low Fire, and Squeegee Colors; White or Colored 
Weather Resisting Enamels; Colored or Crystal Ices, 
and Decorating Supplies. 

ENAMEL 
Colors and Oxides; Smelter Oxides; Graining, Print- 
ing, Banding, Screening and Decalcomania Colors, 
Chemicals, and Mill Room Supplies. 


CERAMIC COLOR & CHEMICAL 
MFG.CO...NEW BRIGHTON, PA. 


YOUR GLASS MANURACTURING 


PROBLEMS ARE OURS 


. . ours in the sense that we feel we can be of 
genuine service to you... ours in the sense that 
your problems are held in the strictest confidence, 
both by our organization and by our men who work 
with you. 

Solvay Technical Service is composed of men who 
can give you more than mere opinions. You will find 
that their reports contain sound, well-thought-out so- 
lutions to your problems . . . solutions which could 
only be based on practical knowledge gained through 
years of specific experience in your field. 

We would like you, as a glass manufacturer, to 
make the utmost use of Solvay Technical Service . . . 
to get the benefit of a competent, outside viewpoint 
on your glass manufacturing problems, especially as 
they relate to the use of alkalies. When problems 
arise, please do not hesitate to write us. Write to 


SOLVAY SALES CORPORATION 


Alkalies and Chemical Products Manufactured by 
The Solvay Process Company 


40 Rector Street New York, N. Y. 


SOLVAY 


TRADE MARK FEC 5. fat. OFF, 


TECHMIOAL SERVICE 
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Keramic Kilns with SILLIMANITE linings are 
recommended when you fire regularly at tem- 
peratures from Cone 5 to Cone 12 (2245° to 
2498° F.). 


Standardize on KERAMIC KILNS 


All sizes of DFC Keramic Kilns are now 
available with Sillimanite combustion chamber 
lining, floor and floor supports. . . p/us thicker 
wall insulation. 


Sillimanite not only withstands higher tem- 
peratures but has a much higher thermal con- 
ductivity, which means more efficient and 
quicker transfer of heat. 

Investigate DFC Keramic Kilns. 


All models and exclusive features 
described fully in Bulletin No. 361 


Write Today! 


The 
DENVE wae FIRE CLAY 


~NEW YORK, N.Y. DFC city, AH 


DENVER, COLO., U.S.A. 
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4 MORE EXAMPLES 


Of Improved—Lower Cost 
ELECTRICAL PORCELAIN 


Products 


made from Bodies prepared in 


SIMPSON 
INTENSIVE MIXERS 


Intricate gray 
porcelain lighting 
pole insulator. Re- 
quired uniformity and 
maximum plasticity of 
clays are assured by using 
Simpson Mixers. 


“Controlled Mixing” of 
electrical porcelain bodies is 
available to your plant for 
simplified production, — less 
floor space, lower horsepower, 
higher man hour production 


and greater control of product uniformity. 


Proper proportions of the various ingredients 
are charged into the Simpson Mixer and the proper 
percentage of water for forming is added. The 
intensive mulling action in the Simpson Mixer, 
with heavy, wide-faced mullers, results in thorough 
distribution, maximum plasticity of the clays and 
a high degree of uniformity of the body mixed. 


The Simpson Mixer is a modern, heavy duty 
machine offering maximum efficiency at very 
low operating and maintenance cost. Standard 
auxiliary elements, including loaders, dust hoods, 
micropulverizer and dust house conveyor, are 
available as required. Write for complete in- 
formation. 


NATIONAL ENGINEERING COMPANY 
MACHINERY HALL BUILDING, CHICAGO, ILLINOIS, U. S. A. 


Manufacturers and Selling Agents for Continental European Countries—The George Fleches Steel & | & Iron Works, iene Switzerland. For the British 
Possessions, Excluding Canada and Australia—August’s Limited, Halifax, England. For C o., Ltd., Montreal, Canada. For 
Australia, New Zealand—Gibson, Battle & Co., Pty., Ltd., Sydney, Australie 
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MONTGOMERY PORCELAIN 
PRODUCTS COMPANY 


SPECIALIZING IN 


Primary Protection Tubes for 
all makes of Pyrometers 


TRACE MARK 


YROMETER TUBES 


CORUNDUM 
MULLITE 
% REFRACTORY PORCELAIN 


MONTGOMERY PORCELAIN PRODUCTS CO. 


FRANKLIN OHIO 


QUALITY COLORS 


for 
QUALITY WARE 


Whether your requirements are 
large or small, we take the 
same painstaking care to 
serve you promptly and 
efficiently. Write us 
on any problem 
involving ce- 
ramic color. 


* 
Acid 
Resistant 
Colors 


* 
Oxide 


COLORS — CHEMICALS — SPECIALTIES 


THE VITRO MANUFACTURING CO. 


CORLISS STATION PITTSBURGH, PA. 
16 California St., San Francisco, Calif. 


| 
| 
| 
| 
yma 
| 
p 
bak: 
ids | 
= 
4 
Overglaze ; 
Colors 
Vitreous | 
— | 
he 
| 
| 


é 


HE’S CORNERED A RAINBOW 


in the heart of a furnace! 


AUTIOUSLY the du Pont color chemist keeps 
watch with his optical pyrometer. It’s an- 
other of the important steps in close control so 
In this 
blazing furnace another hue is in the making—soon 
to be added to the thousands of color shades avail- 


able from du Pont. 


essential to manufacture of good colors. 


Carefully, the characteristics of this shade are re- 
corded so that at any time it may be duplicated. 
In the Service Laboratory it is thoroughly tested 


to be sure it comes up to du Pont standards. Color 


"CG PaT.OFF. 


CERAMIC 


PRODUCTS | 


DIVISION | 


District Sales Offices: Baltimore, Boston, Charlotte, Chicago, Cleveland, Kansas City, 
New Yous San Franciece 


PE L DU Pont DE NEMOURS & COMPANY 


application and firing are made in semi-plant size 
equipment, closely duplicating industrial practice. 


From du Pont’s realistic research on colors has 
come the super-resistant colors for glass which are 
both alkali- and acid-resistant, strain-free and easily 
applied by usual methods; improved metallic dec- 
orations; better ceramic colors, glazes and stains. 
They are a part of du Pont’s complete line of colors 
and materials for the ceramic industry. And for 
assistance in their application or color problems, 
the du Pont Technical Service staff and ceramic 


laboratories are available. 


INCORPORATED 


The R. & H. Chemicals Department 


Wilmington, Delaware 
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McDANEL REFRACTORY PORCELAIN COMPANY 


Manufacturers of 


PYROMETER TUBES AND INSULATORS LABORATORY GRINDING JARS 

COMBUSTION TUBES AND BOATS PORCELAIN MILL LININGS 

GAS ANALYSIS TUBES PORCELAIN GRINDING BALLS 
BEAVER FALLS PENNSYLVANIA 


THREE ELEPHANT 


REG. U.S. PAT. OFF. REG. U.S. PAT. OFF. 


AND BORIC ACID 


GUARANTEED OVER 99.5% PURE 
AMERICAN POTASH & CHEMICAL CORPORATION 


70 Pine Street, New York 


FOR EVERY CERAMIC NEED 


UNITED CLAY MINES 


TRENTON....NEW*JERSEY 


Tunnel, Truck and Humidity Dryers FOR CLAY FILTRATION 


for— Dry Pressed Electrical Porcelain 
High Voltage Electrical Porcelain use 
Sanitary Porcelain 


Floor Wall Te METAKLOTH 


Glass Pots and Blocks 
Refractory Bricks and Shapes (green) 


Also Stove Rooms and Mangles for 
PROCTOR & SCHWARTZ, INC. Silvakiath 


The Largest Builders of Drying Machinery for Industry (black) 
Seventh Street & Tabor Road, Philadelphia, Pa. The oldest and best cupra-ammonium finish for 


POTTERY FILTER FABRICS. 


This finish gives the fabric a smooth, lustrous, 
metallic surface—no fibres to catch and break the 
clay cake as it comes away in one perfect piece— 
filters better and faster than untreated cloths—re- 
quires fewer washings and is easier to keep clean— 
more continuous operation of your press—lower 
labor costs and a larger and better product with the 
same machinery. 

The fabric is mildew proofed—has an increased 
tensile strength—has a longer useful life. 

This means larger profits for you. 


Consult your bag manufacturer or write to, 


5 THE PORCELAIN ENAMEL & MFG. CO. 
_ Porcelain Enamels, Frits, Coloring Oxides and Supplies 
PEMCO AND EASTERN AVES., BALTIMORE, MD. 


Metakloth Company, Lodi, N. J. 
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Write us for samples 


KENTUCKY CLAY MINING CO. INC. 
MAYFIELD, KENTUCKY 


CORPORATION MEMBERSHIPS 
ARE PROFITABLE INVESTMENTS 


® For 43 years Personal Members of The American Ceramic Society 


UNITING TO ACHIEVE 


have been exchanging technical information and have been pro- 
moting educational and research agencies to the limit of their 
financial abilities. 


The reason that for over 4 decades they have rendered personal 
service and the reason they are paying $12.50 annually are the 
values obtained when they come together, work together, and record 
their findings. They have done this for the industrial welfare of the 
ceramic corporations by whom they are employed. 


INDUSTRIAL CERAMIC PRODUCTS, Inc. 


PINS 


MANUFACTURERS 


CONE PLAQUES STILTS 


COLUMBUS, OHIO 
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Corhart Electrocast 
Goes to South America! 


z: Despite the difficulties of diminishing trans- 
| portation facilities and increasing transportation 
costs, the use of Corhart* Electrocast in South 

America is going up at a rate of nearly 250% 

per year (the little glass factories on the map 

indicate points to which shipments of Electro- 


cast have been made)... . 


anit This company is gratified at this convincing 
testimonial of value—is gratifed that its prod- 
ucts merit a part in the increasing commercial 


and technologic inter-dependence of the three 


Americas. 
Not a product, but a trademark. 


ENDURANCE 


ELECTROCAST 


REFRACTORIES 


CORHART REFRACTORIES COMPANY, Incorporated, 
16th and Lee Streets, Louisville, Kentucky 
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TESTING REFRACTORIES AGAINST MOLTEN CALCIUM METAPHOSPHATE* Af 


By Gorpon R. PoLe anp A. W. BEINLICH 


ABSTRACT 

The production of crude calcium metaphosphate, containing about 65% of P.O; and 
26% of CaO involves the selection of refractories resistant to the corrosive action of 
the molten product. A laboratory method was developed for testing the commercial 
types of refractories under conditions similar to those existing in the operation of a 
large scale metaphosphate furnace. The corrosion test method that was adopted is de- 
scribed, and the results of tests on twenty-six refractories are given. An oil-fired, pot- 
type furnace with an inside diameter of 24 in. and 12 in. deep was used. Each test 
consisted in suspending four standard refractory shapes (13!/2 by 4!/2 by 2!/2 in.) from 
the furnace crown so that they dipped into a bath of molten metaphosphate to a 
depth of 2 to3 in. The bath was maintained at 1300°C. for 66 hours. A linear flow 
of approximately 3 to 4 ft. per minute past the brick was imparted to the surface of the 
molten metaphosphate by the blast from the oil burners. Fresh metaphosphate was 
added at hourly intervals to maintain a constant bath level and as a means to compen- 
sate partly for the change in composition caused by the solution of the test brick. 
The degree of corrosion was measured by determining the volume and weight changes 
of each refractory. 

The results obtained approximate those found in a large-scale plant furnace. Thin 
sections from a number of test brick were studied petrographically. The three most 
resistant refractories found by the method of testing were, respectively, zircon, high- 
silica vacuum-cast refractories, and dense stiff-mud brick. 


Vickers and Bell’ described a method to test firebrick 
materials against the action of molten slags by injecting 
slag through a blowpipe against a hot refractory surface. 

Endell, Fehling, and Kley‘ concluded that solubility, 
viscosity, and temperature were important factors af- 
fecting slag attack on refractories, and they empha- 
sized the importance of keeping the surface tempera- 
ture of the refractory, which is in contact with the slag, 
as low as possible. A modification of a furnace used 
in phosphate-slag tests and the test method used pre- 
viously® were suitable for evaluating the relative re- 
sistance of refractories against metaphosphate. 


|. Introduction 


Few references occur in the literature concerning the 
corrosive action of molten calcium metaphosphate! or 
of phosphorus pentoxide vapor on refractories at high 
temperatures. Budnikoff,? who studied the effect of 
phosphate fusions on refractories by heating rock phos- 
phate and mixtures of rock phosphate and coke to 
1500°C. in holes cut in refractory pieces, concluded that 
refractories with a high alumina content (up to 43%) 
showed the highest corrosion resistance. 


* Presented at the Forty-Third Annual Meeting, 
The American Ceramic Society, Baltimore, Md., April 2, 
1941 (Refractories Division). Received April 3, 1941. 


3A. E. J. Vickers and R. A. Bell, ‘‘Apparatus for In- 


1(a) H. A. Curtis, R. L. Copson, and A. J. Abrams, 
“‘Metaphosphate Investigation Aims at Cheaper Fer- 
tilizers,”’ Chem. & Met. Eng., 44 [3] 140-42 (1937). 

(b) H. A. Curtis, R. L. Copson, A. J. Abrams, and J. N. 
Junkins, ‘‘Full-Scale Production of Metaphosphate 
Achieved at Wilson Dam,” tbid., 45 [6] 318-22 (1938). 

2 P. P. Budnikoff, ‘‘“Refractory Materials for Thermal 
Sublimation of Phosphorus from Phosphate Rock,” 
5 6 [6] 341-43 (1934); Ceram. Abs., 14 [2] 41 
1935). 


vestigating the Corrosive Action of Slags on Refractory 
Materials,’’ Jour. Soc. Glass Tech., 19, 151-55 (1935); 
Ceram. Abs., 16 [7] 206 (1937). 

4K. Endell, R. Fehling, and R. Kley, ‘Influence of 
Fluidity, Hydrodynamic Characteristics, and Solvent Ac- 
tion of Slag on Destruction of Refractories at High Tem- 
perature,” Jour. Amer. Ceram. Soc., 22 [4] 105-16 (1939). 

5G. R. Pole and D. G. Moore, ‘‘Testing Refractories 
Against Corrosive Action of Electric Furnace Phosphate 
Slags,”’ zbid., 19 [10] 259-70 (1936). 
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ll. Experimental Methods 


(1) Materials and Equipment 

A standard shape, 13!/2 by 4!'/2 by 2'/2 in., was used 
as a test specimen for most of the tests. In a few cases 
(Table I), 9-in. standard straights were used by dove- 
tailing one end to another to give the necessary 13'/»-in. 
length. Table I gives the laboratory results of the 
physical and chemical properties of the various refrac- 
tories used in the test. 

The metaphosphate used in the corrosion tests was 
made in a laboratory pilot-plant furnace, and its com- 
position was similar to that produced in the plant 
furnace. 

The average composition of the metaphosphate was 
P.O; 66.7, CaO 25.3, SiO» 4.1, Fe.O3 Al.O3 and 
F 0.43%. It was crushed to pass a 1-in. mesh screen 
before it was used in the test furnace. 

The major part of the metaphosphate was glassy and 
varied in color from a light amber to brown with occa- 
sional light blue tints. The index of refraction of the 
glass, which varied with its composition, was 1.536 
on a sample used in these tests. The metaphosphate 
devitrifies when it is cooled slowly, resulting in a 
crystalline material (sections of this material are shown 
in Figs. 9 to 14). 

Figure 1 shows the construction details of the fur- 
nace and the arrangement of the test brick. A furnace 
of similar design was used in the slag-corrosion tests.°® 
The side walls were built with superduty firebrick; 
the bottom was lined with a Corhart electrocast type of 
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refractories; and a special Carbofrax shape which sup- 
ported the four test brick was used for the top. The 
outside portion of the top was insulated with 2!/2 in. 
of refractory insulating brick during the test. A sand- 
clay (80 to 20) mixture was used as a sealing agent be- 
tween the top and side walls. A Carbofrax thermo- 
couple tube extended to within 1 in. of the surface of 
the molten bath. The temperature was measured with 
a platinum-—platinum 10% rhodium thermocouple con- 
nected to a recording potentiometer. 

A furnace temperature of 1300°C. was maintained 
with two Hauck Venturi (No. 530) high-pressure oil 
burners, which were directed so that the flame im- 
pinged on the surface of the molten pool. The test 
brick were spaced so that they were exposed to a mini- 
mum of direct flame impingement. 


(2) Method of Testing 

Each refractory was examined for noticeable defects 
before it was tested, and its dimensions were measured 
to the closest 1/;,in. The brick were dried at 110°C., 
weighed to the nearest gram, and given a thin water- 
proof coating by dipping in a shallow pan of molten 
paraffin, particularly the outside surface of the brick. 
The volume of the test brick was determined by the 
displacement method, using an overflow volumeter 
with water as the liquid medium. Where the volume 
appeared to be in error caused by water leakage through 
the paraffin coating, a check was made by weighing the 
test brick before and after the volume determinations. 
The volume of a test specimen of approximately 2500 


TABLE I 


PHYSICAL AND CHEMICAL PROPERTIES OF DIFFERENT BRANDS OF COMMERCIAL REFRACTORIES USED IN METAPHOS- 
PHATE CORROSION TEST 


Chemical composition ( 
Refractory SiO: TiO: FeO; ALO; CaO 
C-1 Electrocast i7.6 3:0 2.0 1.2 
CN-1 1.7 2:3 28 20:36 1A 
CR-1 Firebrick ft 26:4 3:5 2.6 65.1 1:8 
CZ-1 2.0 1.4 2:9 0.7 
F-1 Vacuum-cast glass 67.6 1.8 0.7 28.1 0.7 
G-1 Firebrick 0.2 42:8 0:1 
HG-1** Firebrickt 233° 2:7 0:4 
Firebrick ft 2.4 0.8 
KA-1** Firebrickt 63.6 1.6 28:0 0.5 
L-1 Zircon firebrick ft 36.3 0:3 0:9 4:2 1.1 
MH-1 Electrocast 0:6 0:8 32.1 15.1 
MK-1 2.70 70.4 
ML-1 1.2°2.0 0.8 93.0 
NA-1 Firebrick f 65.1 1.6 1.6 39.3 0.9 
P-1 Wet-cast glass 60.9 1.9 0.5 36.8 0.6 
7-1°* Firebrickt 61.3 2.0 32.5 0:7 
TZ-1 Zircon firebrickt 31.9 0:2 0.4 6:2 ‘0:4 
W-1** ~~ Firebrickf 60.4 1.8 2.3 30.5 0.5 
WC-l1 Vacuum-cast glass 65.6 2.1 1.7 29.5 O.1 
WS-1 Firebrickf 54.4 2.2 2.1 40.2 0.6 
WT-1 56.7 2:0 2.0 0:5 
X-1 Firebrick f 24.5 3.5 3.8 66.9 1.3 
Z-1 Zircon firebrick t adr. 3:6 0.0 
* Class denotes relative resistance to metaphosphate. 
t Stiff-mud. 
t Dry press. 


** 9-in. test brick. 


Physical properties 


%) Absorp- 
Appar. Bulk tion Porosity Class 
MgO ZrO, sp. gr. sp.gr. (%) (%) P.C.E. No.* 
0.8 2.61 2.31 5.0 11.6 32-33 2 
0.3 3.33 3.26 0.8 2.1 36+ 3 
0.4 22.9 3.77 3.638 0.7 2.4 364+ 4 
0.5 3.07 2.34 10.2 24.0 34 4 
0.0 62.5 4.46 3.48 6.4 22.1 >88 1 
0.0 49.50 4.08 3.24 6.6 21.4 >38 5 
1.6 2.67 2.42 3.9 9.4 32-33 3 
0.4 2.58 2.08 9.3 19.4 30 2 
0.1 2.71 2.38 6.2 14.3 33-34 3 
0.6 16.9: B2 3 
0.3 2.67 2.37 4.7 11.0 33-34 2 
1.1 2.39 2.17 oe | 9.0 26 3 
0.0 58.1 4.36 3.56 5.2 18.4 >88 1 
49.3 (2) 3.34 2.638 8.1 21.3 34+ 5 
5.3 (3) 3.87 3.54 2.4 8.3 36+ 5 
0.4 3.77 3.59 1.38 4.7 36+ 5 
1.1 2.67 2.28 6.4 14.7 32-33 4 
0.5 2.62 2.18 7.2 15.9 31 3 
0.1 2.61 2.24 6.4 14.2 30 2 
0.0 61.0 4.32 3.58 4.8 17.2 >88 1 
1.2 2.47 2.22 4.4 9.8 27 1 
0.2 2.63 2.14 8.9 19.0 30 2 
0.4 2.63 2.28 6.8 15.1 32 3 
0.4 2.61 2.26 5.9 13.3 32 4 
0.5 3.11 2.59 6.5 16.4 36 4 
0.0 62.9 4.53 3.30 8.3 27.3 >38 1 


(1) SiC 22%. 
(2) Alkalis 0.5%. 
(3) Cr.O; 7.9%, FeO 4.4%. 
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cc. could thus be determined within an error of less than 
1%. 

Stainless steel clamps, type No. 316, were fastened to 
one end of each brick with setscrews; the function of 
the clamp was to hold the brick at a constant depth of 
immersion when it was suspended from the furnace top 
(Fig. 1). A distance of 12 in. of suspension was main- 
tained by placing the test brick in a rack similar to that 
described in the slag-corrosion tests.® 


_-~ Charging hole 
Stainless stee/ ho/der 


— y _-Top rotated 45° 
K 
« 
| 
| Nie 
— 2-0%------------- 9% + 
Section A-A 


Fic. 1.—Construction details of test furnace and arrange- 
ment of test brick. 


After the four test brick had been set in place, the 
heating was started with about one half of the charge 
of cold metaphosphate spread over the bottom of the 
furnace. The time of heating to 1300°C. varied from 
5 to 6 hours, depending on the refractories tested; 
special care was exercised in heating the test brick that 
spalled easily, such as the silica, magnesite, and the 
fused-cast refractories. The two heating schedules 
are given in Fig. 2. Sufficient metaphosphate was 
added during the heating-up period to bring the molten 
metaphosphate level in the furnace to the bottom of the 
overflow spout (Fig. 1) by the time 1300°C. was reached, 
and additional metaphosphate was charged after the 
furnace had attained a temperature of 1000°C. 

When the furnace had reached 1300° + 10°C., this 
temperature was maintained as nearly as possible dur- 
ing the test period of 66 hours. The recording potenti- 
ometer was checked from time to time by a portable 
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potentiometer. To maintain a constant level of molten 
metaphosphate and to compensate for the solution of 
the refractories, 5 pounds of cold metaphosphate were 
charged at hourly intervals. Short temperature drops 
of 30° to 70°C. were observed after each charge of 
metaphosphate, but in most cases the temperature of 
1300°C. was regained within 5 to 8 minutes. During 
each test, the blast from the tangential burners caused 
the molten metaphosphate to move in a circular motion 
at a linear rate of approximately 3 to 4 feet per minute. 
The surface temperature of the ends of the test speci- 
mens projecting above the furnace top was estimated to 
vary from 375° to 500°C., depending on the composition 
of the refractory. 


— 
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Aegulor schedule 


Special schedule. 
Silica brick, efe 


400 


Hours 
Fic. 2.—Heating schedules used in the test. 


The molten metaphosphate was drained from the 
furnace at the end of each test by pushing in a firebrick 
plug which sealed the tapping spout. The furnace 
temperature was maintained as close to 1300°C. as 
possible during the tapping to let the glassy meta- 
phosphate drain free from the ends of the test speci- 
mens. The burners then were cut off and the furnace 
cooled for 18 to 24 hours. 

After the brick were removed from the furnace, the 
depth of immersion, the weight, and the volume of 
each were determined, and the weight and volume losses 
were calculated. 

Small slices were cut with a silicon carbide cut-off 
saw from a number of the corroded ends of the test 
brick. All of the sections were cut at right angles to 
the corroded surface of the brick and were rubbed down 
by hand to the proper thickness for petrographic study. 


Fic. 3.—Class No. 1 refractory specimens after meta- 
phosphate corrosion test. 
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Ill. Results 


The results of the 66-hour corrosion test made on 
twenty-six brands of brick, together with the data 
used in calculating the weight and volume losses, are 
listed in Table II. Duplicate tests made on a number 
of brands are given, and the refractories are listed in 
order of decreasing corrosion resistance. The refrac- 
tories were divided arbitrarily into five separate classes 
based either on the average weight or on the average 
volume loss. The five classes with the limits of the 
maximum volume or weight losses are as follows: 


Classification of Corrosion Test Brick 
Limits of volume 


Class No. or weight loss (%) 
1 0-4 
2 4-8 
3 8-12 
4 12-16 
5 >16 


The refractories listed in Table III are classified in 
the foregoing order. This table gives a summary of 
the relative resistance of the various refractories to the 
66-hour test. The brick are listed in the order of their 
maximum average weight or volume loss. A descrip- 
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Fic. 4.—Class No. 2 refractory specimens after meta- 
phosphate corrosion test. 


tion is also given of the refractory after the test relating 
to the depth of flux line, the type of wash, and the ap- 
pearance of the bottom end. 

Figures 3 to 7 are photographs of twenty-five differ- 
ent test specimens after the 66-hour corrosion test. 
Figure 8 illustrates the four different types of corrosion 
on the submerged ends of the test brick given in the last 
column of Table III. Figures 9 to 14 show photo- 
micrographs of thin sections taken from the test ends 
of six refractories after the test. Figures 15 and 16 are 


TABLE II 
RESULTS OF 66-HOUR METAPHOSPHATE CORROSION TESTS ON VARIOUS TYPES OF REFRACTORIES 


Immersed Weightloss Vol. of Vol. loss 
Run Immersion end during test immersed during test Weight loss Vol. loss 

Lab. No No. depth (in.) (gm.) (gm.) end (cc.) (cc.) (%) (%) Refractory 
TZ-10) 13 2.50 1572 36** 470 Zircon 
Z-4 9 2.62 1555 476 0 0.0 
CT-1(2) ll 3.06 1920 1l 564 0.6 
L-1 1l 3.00 1907 561 
L-2 12 2.88 1804 1 535 22 0.0 4.1 

Avg. US, 1.6 
W-1* 14 865 32 395 40** 3.7 Firebrick 
WC-1 14 2.25 815 15 388 17 1.9 4.4 Cast flux 
T-1 14 2.19 886 44 394 9 §.0 2.3 Firebrickt 
K-1 10 2.75 1118 5 494 27 0.5 5.5 Firebrickt 
A-1 10 2.75 1100 52 482 28 4.7 5.8 Firebrickt 
F-1 10 2.40 1040 5 508 40 0.5 7.9 Cast glass 
P-3 6 2.88 1190 90 540 45 8.3 
G-3 11 3.06 1266 14 551 16 ee | 2.9 Firebrick ft 
G-4 12 2.69 1105 59 490 74 5.3 15.1 

Avg. 3.2 9.0 
KA-1 12 2.75 1088 101 502 12 9.3 2.4 Firebrickt 
HG-1 7 2.88 1130 93 515 60 8.2 11.6 iy 
HG-2 ef 2.88 1150 105 518 45 9.1 8.7 

Avg. 8.6 10.1 
E-3 6 3.00 1255 90 533 55 tom 10.3 a 
E-4 7 2.81 1165 80 493 55 6.9 sy Be 
E-5 7 2.81 1170 90 493 45 Misa 9.1 

Avg. 7.3 10.2 
C-3 6 3.00 1580 110 536 57 70 10.6 Electrocast 
C-5 9 2.69 1480 160 495 62 10.8 12.5 

Avg. 8.9 11.5 
WS-2 9 2.68 1095 70 500 60 6.4 12.0 Firebrick ft 
CR-1 10 2.50 1105 5o** 490 60 4.5** 12.2 Firebrick ft 
CN-1 14 2.13 1340 168 394 52 12.5 13.2 Electrocast 
WT-2 i) 2.69 1080 95 488 65 8.8 13.3 Firebrick ¢ 
NA-1 12 2.88 1174 143 530 72 12.2 13.6 “ 
X-3 6 3.00 1475 110 573 80 7.5 14.0 Firebrickt 
CZ-1 11 3.06 1585 252 573 95 15.9 16.8 Zircon ft 
ML-1 13 2.50 1387 207 443 88 14.9 19.9 Fused cast 
MK-1 13 2.44 1329 274 435 132 20.6 30.4 as 7 
MH-1¢) 13 2.50 994 994 445 445 100.0 100.0 i is 


* Brick expanded during test. 

t Stiff-mud. 

t Dry press. 

** Indicates gain in weight or volume. 


“) Burners shut off 15 minutes during run No. 13 to be 


cleaned; temperature dropped to 970°C. 


‘) Brick CT-1 in run No. 11 contained SiC which re- 


duced some of the metaphosphate; slag viscous. 


‘3) Brick corroded away after 16 hr. 
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different views of the refractory lining of the plant 
metaphosphate furnace after (approximately) 21/, 
months of service. Figure 17 shows suspended-arch 
zircon brick after 2!/, months of service. 


IV. Discussion 

Duplicate tests were made on the different brands of 
refractories listed in Table II to obtain some idea of the 
reproducibility of results. Duplicate brick, in some 
cases, were also tested in the same run but in opposite 
positions in the furnace; in other cases, duplicate tests 
were made in different runs. 

The duplicate tests on test brick HG-1 and HG-2; 
E-3, E-4, and E-5; and C-3 and C-5 show a variation 
of approximately 10% from the average weight or 
volume loss (except for the weight losses of refractories 
C-3 and C-5). The latter showed larger variations 
(20%) in weight loss owing to the pipes or voids formed 
during their fabrication. Duplicate tests on test brick 
G-3 and G-4 varied widely; during the test on brick 
G-3 (run 11), the metaphosphate was affected by the 
silicon carbide in refractory CZ-1, which was tested in 
the same run. 


(1) Class No. 1 Refractories 
Refractories of class No. 1 (Table III) were charac- 
terized by a shallow flux line that did not exceed a 


TABLE III 
SUMMARY OF RELATIVE RESISTANCE OF REFRACTORIES TO 66-HOUR METAPHOSPHATE CORROSION Test 
Maximum vol. Flux line Bottom end 
Lab. No. Kind of refractory or wt. loss (%) depth (in.) Kind of wash (honeycombing) 
Class No. 1 
TZ-1 Zircon 2.3(2) Smooth Medium 
Z-4 0.0 Very smooth Fine 
CT-1 0.6 Very fine 
W-l Firebrickt 3.7 1/ Very fine 
Class No. 2 
WC-1 Cast flux 4.4 1/3 Very smooth Very fine 
T-1 Firebrickt 5.0 1/ Smooth Fine 
kK-1 Firebrickf 5.5 1/45/30 Rough) Coarse 
A-1 Firebrickf 5.8 3/ Moderately smooth Fine 
F-1 Vacuum cast 7.9 Very smooth Very fine 
Class No, 3 
P-3 Wet cast 8.3 5/32 Moderately smooth Fine 
G-3-4 Firebrick 9.0 Rough(?) Coarse interconnecting 
KA-1 Firebrick t 9.3 3/161 /4 Smooth Fine 
HG-1-2 n 10.1 1/ Moderately smooth Coarse 
E-3-4-5 10.2 3/16 Fine 
C-3-5 Electrocast 12-5 1/45/16 Smooth Coarse 
WS-2 Firebrick t 12.0 1/ Rough Coarse interconnecting 
Class No. 4 
CR-1 Firebrickf : 12.2 1/4 Moderately smooth Coarse 
CN-1 Electrocast (special) 13.2 1/4 Smooth a 
WT-2 Firebrick ¢ 13.3 If, Moderately smooth Coarse interconnecting 
NA-1 13.6 Smooth Fine 
X-3 Firebrickf 14.0 5/16 Rough() Coarse 
Class No. 5 
CZ-1 Zircon 16.6 3/16-1/2 Rough) Fine 
ML-1 Fused cast 19.9 1/,-1/, Smooth Medium 
MK-1 30.4 Coarse 
MH-1 _ 100.0 Corroded off after 16 hr. 
Stiff-mud. 


t Dry press. 


() Brick arranged in order of decreasing resistance based on maximum average volume or weight loss of refractory. 


2) Gain in weight or volume. 
(3) Coarse protruding particles on sides and bottom. 
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Fic. 5.—Class No. 3 refractory specimens after meta- 
phosphate corrosion test. 


depth of '/s in., and the wash in every case was quite 
smooth and uniform. The bottom ends showed fine 
to very fine honeycombing, similar to test brick F-1 
and Z-4 (Fig. 8); test brick, TZ-1, was the only excep- 
tion in this test. 

The first four test brick were commercial grades of 
zircon refractories, which varied in composition from 
86% of zircon (ZrO»'SiO.) for test brick L-1 to 94% of 
zircon for test brick Z-4. The zircon brick, as a whole, 
showed low weight and volume losses (Table II); in 
many cases, they showed a gain in weight or volume 
owing to the absorption of metaphosphate or to a small 
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e. ; volume expansion during the test. Although zircon 
fe brick, TZ-1, showed the smallest loss of the four brands 
: tested, Z-4, CT-1, and L-1 had the smoothest wash on 
the submerged ends. There seems to be no definite 
- relation between corrosion loss and percentage of poros- 
ae ity between the zircon refractories; brick TZ-1 had the 
lowest porosity (17.2%) and brick Z-4 had the highest 
porosity (27.3%). 
A thin section was made from the corroded end of 
zircon brick Z-4 (Fig. 9). A microscopic examination of 
the section indicated that the metaphosphate had pene- 


aa trated between the grains of zircon without showing any 
Be appreciable reaction and without forming any com- 


er pounds that could be identified. 

The four brands of zircon brick have been used either 
oe as secondary pyrometer protection blocks or as a pro- 
te tective facing in the metaphosphate furnace, and all 


Fic. 9.—Thin section of zircon brick Z-4 below slag 
line; upper half shows fibrous metaphosphate crystals; 
lower half shows rounded zircon grains; 200. 


“ Fic. 6.—Classes No. 3 and No. 4 refractory specimens 
“ae after metaphosphate corrosion test. 
Fic. 10.—Thin section of glass refractory WC-1 below 
slag line, upper portion shows layer of crystalline meta- 
phosphate attached to dark clay body with large quartz 
Fic. 7.—Classes No. 4 and No. 5 refractory specimens 
after metaphosphate corrosion test. 
te ry Fic. 11.—Thin section of fire-clay brick T-1 below 
slag line; upper, shows fibrous metaphosphate crystals; 
é Fic. 8.—Submerged ends of refractory specimens after bottom, shows dark clay body with numerous pores and 
metaphosphate corrosion test small quartz grains; 50. 
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have shown high resistance to metaphosphate corrosion 
and erosion. The lower rock phosphate support of the 
plant metaphosphate furnace,'”) in one case, was faced 
with 5 in. of zircon shapes over which the molten meta- 
phosphate ran as it was formed in the upper part of 
the furnace shaft. This support gave service for more 
than 100 days of operation during which more than 300 
tons of metaphosphate were produced. Figures 15 to 
17 show zircon linings and brick after 2'/. months of 
service in the plant metaphosphate furnace; Fig. 15 
shows a zircon dam and the zircon facing in the working 
end of the furnace where the molten metaphosphate 
collected before it was tapped; Fig. 16 shows a sus- 
pended zircon arch located between the combustion and 
reaction chambers, which was subjected to hot P.O; 
gases and erosion from metaphosphate; Fig. 17 shows 
different views of the suspended-arch zircon shapes 
that were removed from the upper reaction chamber. 

The other brick, W-1, of this class, a moderate heat- 
duty stiff-mud refractory with a fairly high silica con- 
tent, showed over twice the corrosion loss of any of the 
zircon brick. _It had a slightly higher resistance to 
corrosion, however, than the other firebrick types and 
a very smooth end wash; the wash below the flux line 
was greater than for the zircon brick. Considerable 
care would have to be exercised in the use of this brick 
in a plant furnace because it showed excessive volume 
expansion after the test (Table II); it also showed one 
of the lowest porosity ratings, 9.8%, of the stiff-mud 
type of refractories. 


(2) Class No. 2 Refractories 

The refractories of class No. 2 after the test, shown in 
Fig. 4, are composed of vacuum-cast glass refractories 
(WC-1 and F-1), an intermediate heat-duty stiff-mud 


brick (T-1), a double-fired superduty firebrick (K-1), 
and a high heat-duty stiff-mud brick (A-1). All of the 
refractories (except K-1) had a fairly smooth wash below 
the flux line (see Fig. 4). Brick K-1 had rough particles 
of grog protruding from the surface, and the end wash 
was similar to X-3 shown in Fig. 8; the end wash on the 
other specimens was similar to that of F-1 and Z-4 
(Fig. 8). The attack below the flux line in every case 
was more pronounced than that for brick of class No. 1. 
Firebrick T-1, K-1, and A-1 had a lower porosity than 
those of the two glass refractories, WC-1 and F-1. 
The high silica (more than 65%) glass refractories, 
however, had a homogeneous body structure with fairly 
evenly distributed closed pores which tended to give a 
smooth glass attack on the submerged end. 

Refractory brick, similar in composition to A-1, used 
in the large plant furnace, have shown greater resist- 
ance than other types of fire-clay refractories. The 
upper part of Fig. 16 shows the condition of stiff-mud 
brick after approximately 2!/. months of service in the 
plant furnace. Large size (12 by 18 by 24 in.) glass 
refractories, similar in composition to brick F-1, were 
used to line the bottom and portions of the side walls of 
the plant furnace. Although these large refractories 
showed numerous checks on the surface after 2!'/, 
months of service (Figs. 15 and 16), they appeared to 
stand up well and showed the effect of a uniformly 
smooth surface attack. 

Photomicrographs of thin sections of refractories 
WC-1, T-1, and F-1 taken below the slag line are shown 
in Figs. 10 to 12, respectively. The microscopic exami- 
nation of the two glass refractories, WC-1 and F-1, 
showed a body composed of evenly distributed quartz 
grains bonded by clay with little penetration by the 
metaphosphate (shown clearly in Fig. 10). The stiff- 
mud brick, T-1, however, had numerous fissures near 


Fic. 12.—Thin section of glass refractory F-1 below 
slag line; upper right half shows quartz grains sur- 
rounded by metaphosphate crystals; dark portion is 
the clay body; 200. 
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Fic. 13.—Thin section of firebrick G-4 below slag 
line; upper right shows fibrous metaphosphate crystals; 
lower left shows metaphosphate penetration in clay 
body; 50. 


3 
g 
: * 


236 Bulletin of The American Ceramic Society—Pole and Beinlich 


the surface of contact into which the metaphosphate had 
penetrated (Fig. 11). The body also contained numer- 
ous uniformly distributed fine-grained quartz particles. 
No compounds formed from the reaction with metaphos- 
phate could be distinguished. 


(3) Class No. 3 Refractories 

This group varied widely in physical and chemical 
properties and in the method of manufacture. As a 
class, it shows deeper flux lines than those of class No. 2, 
and the glass attack below the flux line is somewhat 
greater (Figs. 5 and 6). Test brick P-3, KA-1, HG-2, 
E-3, and C-5 have fairly smooth side washes, whereas 
G-4 and WS-2 show a rough wash and a coarse honey- 
combed end wash similar to WS-2 in Fig. 8. 

Brick with the coarse end wash tend to become in- 
creasingly coarser when they are used in large furnaces, 
and they fail more rapidly at the joints than those that 
show smoother washes. 

Brick HG-2, E-3, G-4 and C-5 have been used either 
in the large or small plant-scale metaphosphate furnaces. 
Test brick HG-2 were used to line the side walls, and 
C-5 were used in the bottom part of the combustion 
chamber of the plant furnace. These refractories were 
still in good condition after more than 100 days of opera- 
tion. Special circle brick shapes, however, made from 
body HG-2, which supported the lower rock phosphate 
arch in the top of the combustion chamber, were badly 
cracked and eroded on the sides where the metaphos- 
phate dripped from the upper arch. The G-4 refrac- 
tories used to line the upper part of the phosphorus 
vaporizer were badly eroded at the joints and showed 
rough surfaces after 100 days of service. 

The refractories in this class that appeared to be 
the most suitable for use in a metaphosphate furnace 


Fic. 14.—Thin section of firebrick WS-2 below slag 
line; fibrous crystals are metaphosphate; dark portions 
are the clay body; extensive penetration by meta- 
phosphate; 200. 


were the dense stiff-mud brick, KA-1, HG-2, and E-3, 
and the electrocast refractory, C-5. 

Photomicrographs of thin sections taken from the 
submerged ends of refractories G-4 and WS-2 are shown 
in Figs. 13 and 14. Both sections show marked pene- 
tration of the metaphosphate into the fire-clay bodies. 


(4) Class No. 4 Refractories 

Figures 6 and 7 show this class of test brick; brick 
CR-1 and X-3 are high-aluminous, dry-pressed refrac- 
tories; CN-1 is an “‘electrocast’’ refractory containing 
approximately 23% of zirconium oxide; and WT-2 and 
NA-1 are high heat-duty, stiff-mud fire-clay brick. 
Their porosity varies from 2.4 to 24%. 

All of these brick show a deep flux line of 1/4 in. or 
greater, and the attack below the flux line is quite 
marked, which gives the brick a keystone shape when it 
is viewed from the edge (see NA-1, Fig. 7). All of the 
brick except NA-1 showed a coarse wash on the sub- 
merged end; brick X-3 also showed coarse protruding 
particles of grog on the sides. The metaphosphate ap- 
parently attacked the bond more readily than the coarse 
flint-clay particles. Although brick X-3 was quite 
dense and highly aluminous (67%), it did not resist 
corrosion so well as C-5, an ‘‘electrocast”’ refractory. 

None of the brick of this class appeared to be suitable 
for the construction of metaphosphate furnaces. 


Fic. 15.—Zircon refractories and flux block in plant 
metaphosphate furnace. 


Fic. 16.—Zircon arch and stiff-mud brick in plant meta- 
phosphate furnace. 
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(5) Class No. 5 Refractories 


The first three brick of this class are shown in Fig. 7; 
brick CZ-1 is composed of a combination of zircon and 
silicon carbide, and ML-1, MK-1, and MH-1 are of 
variable composition (Table I), and were made by the 
fused casting method. 


Fic. 17.—Zircon arch brick from plant metaphosphate 
furnace. 


Brick CZ-1 contained approximately 22% of silicon 
carbide which apparently reduced the resistance of the 
zircon to metaphosphate corrosion. There was evi- 
dence during the test that the silicon carbide reduced the 
metaphosphate and liberated P,O;, which came off as a 
white smoke. The attack was quite severe below the 
flux line (Fig. 7). 

Brick ML-1 showed the best resistance of this brand 
to corrosion. Although it contained approximately 
93% of alumina, it did not resist the molten meta- 
phosphate so well as C-5, which contained approxi- 
mately 17.5% of silica and only 78% of alumina. 

Brick MH-1 was corroded completely through at the 
flux line after testing for 16 hours. The analysis of 
this brick (Table I) shows that it contains large quanti- 
ties of alkaline earth oxides (CaO and MgQ) which are 
not resistant to the acidic metaphosphate. The results 


DIES AND AUGERS* 


By J. H. ISENHOUR 


ABSTRACT 


The types of dies and augers best suited for most deaired clays are discussed. The 
relation between augers and dies and the causes of lamination and warped brick are 


pointed out. 


I. Introduction 

Dies on an auger machine are used to form the 
clay mass into the shape desired, and the augers con- 
vey and extrude the mass to and through the die. 

Three factors must be considered in a study of dies, 
namely, (1) its purpose and function, (2) the type of 
clay, and (3) the construction of the die. 

A material that is fairly plastic when it is deaired 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Structural Clay Products Division). Received April 2, 
1941. 
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of a 17-hour corrosion test at 1300°C. on a magnesite 
brick (87% of MgO), made previous to these tests, 
showed that magnesite is rapidly attacked and that the 
submerged end of the test brick was cut off. 

None of the brick in class No. 5 appeared to be suit- 
able for use with molten metaphosphate. 


V. Conclusions 


(1) Refractories that contain more than 85% of 
zircon (ZrO».-SiO.) show the best resistance to meta- 
phosphate in the 66-hour corrosion test, and there is 
little difference in corrosion resistance between different 
brands. 

(2) Moderate heat-duty, stiff-mud refractories, such 
as T-1 and W-1 stiff-mud brick, show corrosion resist- 
ance equal to that of high heat-duty stiff-mud firebrick. 

(3) High silica (more than 65% of SiO») glass re- 
fractories, made by the wet-vacuum casting process, 
(WS-2 and F-1) resist corrosion as well as the dense 
stiff-mud firebrick. 

(4) The fire-clay refractories with the lowest ap- 
parent porosities have better resistance to metaphos- 
phate corrosion than those of higher porosity. 

(5) Fire-clay refractories with 40% or less of alu- 
mina appear to resist molten metaphosphate better 
than those of higher alumina content. 

(6) The high-alumina mullite type of ‘‘electrocast”’ 
refractory (C-3) show higher resistance to corrosion 
than the high-aluminous diaspore type of firebrick. 

(7) None of the fused-cast brands (MC-1, MK-1, or 
MH.-1) show satisfactory resistance to metaphosphate 
corrosion. Of the three brands tested, ML-1 with 
approximately 93% of alumina gives the best results. 

(8) The laboratory corrosion test results show good 
correlation with the service results obtained in the large 
plant furnace. 
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and that has a low drying shrinkage will not have 
defects from dies, but materials that are nonplastic 
and fine-grained and have a considerable amount of dry- 
ing shrinkage show cracks and laminations from the dies. 

A theory has been advanced that laminations, in 
deaired material might be increased by excessive pres- 
sure either from the die or from the auger. Contrary 
to this expectation, however, only in a few cases has a 
perfectly straight die worked to advantage on deaired 
clay for brick or for bulky ware. 

With a straight die, the material must come down 
from a 16- or 12-in, auger to a 4- by 8-in. rectangular 
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opening. The friction of deaired clay on clay is far 
greater than that of clay on metal, and a straight 
die does not have enough compression area to form a 
round slug from the auger into a homogeneous rec- 
tangular mass. Extending the length of a straight 
die would help, but unless the center of the mass could 
be cored enough to offset the outside friction, the 
column would not be balanced. A straight die, fur- 
thermore, usually requires more horsepower if it is 
cored because of the friction of clay between auger and 
die opening. 


Il. Taper Back of Die 


Dense clay must be forced into a square opening 
from a round slug, and to avoid lamination, equal 
pressure or friction must be maintained throughout 
the mass. The round slug must be forced down 
gradually into a rectangular die, and the back of the 
die must therefore be tapered. The closer to the auger 
this taper starts, the less horsepower will be required. 
The degree of taper and the length of taper are de- 
pendent on the type of material, the size of the die 
opening, and the extent of the coring. 

If the taper is too abrupt and too short, the ma- 
terial will slip on itself rather than on the metal, thus 
defeating its purpose; if the auger taper is too small, 
the column will not be properly formed. 

The more nearly uniform in size are the back end 
of the former and the auger, the more uniform will be 
the pressure on all parts of the die and the greater the 
output at the auger point. 

The length and taper of the shaper cap of a die 
depend chiefly on the degree of coring and effective 
lubrication, that is, the more taper on the die and the 
more the coring, the shorter the shaper. The amount 
of slope on the shaper should be enough to form per- 
fect corners and fill out the ends. 

In the manufacture of brick, the shaper must have a 
greater degree of slope if the brick are not cored; for 
hollow ware, if the die has good forming around the 
bridge work, the cores and shaper may be short and 
perfectly straight. 

If the internal friction balances the outer friction, 
there should be no lamination. With less taper, the 
friction on any given section of the clay movement 
after it is formed from the auger will be less. In a 
hollow-tile die, the inner webs are easier to balance 
with the outer webs if the cores and the outer cap are 
straight. The length of the cores and of the outer cap 
is increased or decreased according to the size of the 
die and that of the core. 


lil. Brick and Liner Construction 
On hollow-tile dies, there are three essential require- 
ments in addition to the shape of the outside, namely, 
(1) the liners must be so designed that they may be 
changed easily from scored to smooth design and be 
easily replaced when worn, (2) the bridges and cores 


should offer the least possible resistance to the flow of 
material, and (3) the bridges and cores should be so 
constructed as to allow balancing of the dies. It is 
good practice to make them movable sidewise be- 
cause a permanent bridge often requires lugs and 
drags to balance the flow. The bridges should be set 
far enough back in the former to allow the bulk of the 
material to flow around the bridges before it reaches the 
small part of the die throat. The farther back the 
bridge is set in the large part of the taper, the less 
horsepower will be required; the farther the bridges 
are set back from the cores, the stronger must be the 
boss connecting the cores to the bridge. A weak 
boss or weak bridge will cause the core to weave, and 
it is not possible to balance the die. 

The simplest die to make and repair and the least 
expensive to build has an all-welded case of plate 
steel, 5/s to 3/4 in. in size, and lined inside with hard 
alloy cast plates about */s in. thick. 

The higher the degree of metal resistance to wear, 
the better will be the auger. All machines have about 
the same general design of augers, which has been de- 
veloped by many years of trial and practice. 

Not all of the lamination comes from the die; it 
may also be set up in the auger flights. Unequal pres- 
sure, caused by unequal densities (even in deaired ma- 
terial) when more pressure occurs in the auger than in 
the die, will result in auger lamination. The clay is 
loose when it starts in auger flights, and the farther it 
travels toward the die the more compact it becomes. 
Many plants have eliminated deairing losses by 
changing from a tapered to a straight auger point. 

In many plants, part of the brick show cracks and 
shivers throughout the mass, but the same material 
on the same machine never shows these defects in 
hollow ware. This trouble is caused by too much 
pressure between the auger flights, especially where the 
double wing splits the flow from the single-wing part 
of the auger point. If any of the material does not 
shed readily from the flights, a back pressure will 
result and cause a temporary choke-up. Lamination 
from this cause occurs when the auger becomes slick, 
pitted, or badly worn. 

To offset this flight-compression trouble, the pitch 
of the flights toward the auger point could be increased 
on some of the easy-flowing materials. With non- 
plastic shales, however, this adjustment of the flights 
was ineffective, and it failed on material used by the 
writer. The horsepower was increased about 30% on 
the auger machine to correct this difficulty. 

Any increase in pitch will increase friction, and the 
material is unlikely to shed from the flights on the in- 
creased pitch. There is only one answer, that is, to 
keep the pitched auger flight as small as possible and 
to increase the diameter of the auger set gradually to- 
ward the direction of the die. 
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RESUME OF TECHNICAL STUDIES OF SALT GLAZING* 


By H. D. Foster 


ABSTRACT 


A résumé is given of the technical literature on salt glazing together with such con- 
Attention is called to some of the deficiencies which are 


clusions as may be drawn. 
found in salt glazes. 


I. Introduction 

Salt glazing was used in Germany during the 16th 
century,! and the technique of its application to stone- 
ware was highly developed in the Staffordshire dis- 
trict in England during the 18th century.? With the 
development and use of sewer pipe, the salt-glazing 
process was applied extensively in Europe and America. 
Many problems were encountered which led to several 
technical investigations. 

Salt glazing has been applied more recently to build- 
ing brick and tile intended for use in the interior walls 
of laboratories, shops, schools, and hospitals. The 
smoothness of the surface, the color, and the solubility 
of these products have been studied, but certain other 
problems, especially crazing, have not been solved. 

An investigation of the causes of crazing and the de- 
velopment of a noncrazing glaze has been planned. As 
a basis for this proposed investigation, a survey has 
been made of the literature on the general subject of 
salt glazing. Some of the articles that were studied are 
outstanding research reports which contain pertinent in- 
formation that has been summarized in this paper. 


Il. Body and Glaze Compositions and Salt-Glazing 
emperatures 


Attempts to relate the temperature of salt glazing, 
the composition of the body, and the composition of 
the glaze were made by Barringer,* Mackler,‘ and Ber- 
del,’ who worked on the assumption that the reactions 
in salt glazing consist of the vaporization of sodium chlo- 
ride and the double decomposition of salt and water 
vapor to form Na,O and HCl. The HCl passes off 
readily with the combustion gases, whereas the Na,O 
tends to remain in the kiln and, coming into contact 
with the surface of the clay pieces, reacts to form a 
sodium-aluminum-silicate glass. 

The success of salt glazing was also thought to de- 
pend on the ratio of alumina to silica in the body. Tests 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 2, 1941 
(Structural Clay Products Division). Received April 2, 
1941. 

1(a) “Salt Glaze,’’ China, Glass, & Lamps, 56 [8] 39 
(1937); Ceram. Abs., 16 [9] 279 (1937). 

(b) Kalf, Tonind.-Ztg., p. 1299 (1899). 

2 (a) W. B. Honey, “English Salt-Glazed Stoneware,” 
Trans. English Ceram. Circle, No. 1, pp. 12-22 (1933); 
Ceram. Abs., 14 [8] 179 (1935). 

(b) C. L. Avery, ‘‘English Salt Glaze,’ Bull. Met. Mus. 
Art, 30 [3] 53-59 (1935); Ceram. Abs., 14 [8] 179 (1935). 

3L. E. Barringer, ‘“‘Relation Between Constitution of 
Clay and Its Ability to Take a Good Salt Glaze,” Trans. 
Amer. Ceram. Soc., 4, 211-29 (1902); p. 222. 

4 Mackler, Tonind.-Ztg., 251, 440 (1905). 

5 Berdel, Sprechsaal, 45, Nos. 30 and 36 (1912). 
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therefore were made by salting trial bodies with various 
alumina-silica ratios. Salting temperatures of 1100°, 
1200°, and 1300°C. (2012°, 2192°, and 2372°F.) were 
used and were found to be satisfactory. Good glazes 
were obtained at these temperatures on clay bodies 
with alumina-silica ratios ranging from 1 :3.3 to 1: 
12.6. 

It is difficult to obtain the composition of a salt glaze 
because such glazes usually average about 0.02 in. 
thick (seldom as much as 0.05 in.). The molecular 
formula given by Barringer is as follows: 


Na.O 1.326 
0.003 
CaO 0.297 } Al,O; 1.00 
MgO 0.003 
FeO 0.073 


SiO, 4.418 


He obtained the sample for his analysis from beads 
that had formed from the mobile glaze. They were 
chipped from the surface of the sewer pipe and were 
freed from the visible body before they were pulverized 
in preparation for the chemical analysis. 

Mackler concluded from some synthetic experiments 
that the glaze composition could vary from Na,O 
1.00, Al,O3 1.0, and SiO, 5.5 to Na2O 1.00, Al,O; 0.5, 
and SiO» 2.8. 

The limits of the glaze composition were checked 
later by Neumann and Fischer,* who considered the 
process of formation of the glaze, its composition, its 
structure in relation to certain deficiencies, and its 
chemical resistance. They acknowledged the presence 
in the glaze of minor portions of iron, alkaline earths, 
and alkalis other than sodium, and they assumed the 
three principal constituents to be Na,O, Al,O3, and 
SiOz. On this assumption, they compounded about 
eighty different mixtures of the three components, and 
they melted or attempted to melt them in small, un- 
glazed porcelain crucibles. They found that certain 
of these mixtures made clear glasses and could be called 
glazes. The glasses that fell in the salt-glaze classifi- 
cation agreed with Mackler’s conclusion that the glaze 
composition approximates Na,O 1.0, AlO3 0.5, and 
SiO, 2.8. 


Ill. Effect of Minor Body Constituents 
The part which the iron, lime, alumina, and silica 


6 (a) Bernhard Neumann and Werner Fischer, ‘‘Salt 
Glaze,’”’ ibid., 60 [17] 294-97; [18] 314-17; [19] 331-34; 
[20] 349-52 (1927); Ceram. Abs., 6 [12] 586 (1927). 

(b) Bernhard Neumann, ‘‘Salt Glaze,’’ Sprechsaal, 62 
[36] 653-55; [37] 673-76 (1929); Ceram. Abs., 8 [12] 899 
(1929); II, Sprechsaal, 62 [42] 767-70; [43] 787-89 (1929); 
aa. Abs., 9 [1] 48 (1930); Sprechsaal, 62, pp. 872, 887 
(1929). 
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content of the body plays was studied by Brick,’ Riddle 
and Gladding,® Schurecht,® and Hursh and Clemens.?° 
The experimental work of these investigators was car- 
ried out by glazing compounded bodies. Neumann and 
Fischer® studied the action of sodium chloride and 
water vapor on each of the components, and found that 
the Na,O reacted with all of the components, but more 
especially with the alumina and silica. 


IV. Process of Glaze Formation 

Neumann and Fischer® state that for successful salt 
glazing (a) the temperature must be high enough 
(1100° to 1300°C.) to prevent the condensation of the 
sodium vapor until it can react and combine with the 
body and (6) the body must be vitrified or at least 
fired high enough to have an appreciable amount of the 
glassy phase. If the body is porous, the fluid salt glaze 
ordinarily formed on the surface will be absorbed into 
the pores. A thorough glaze covering on such bodies 
would require often-repeated saltings. 

When the body is ready for salting, its surface is 
made up of a network of glass in which undissolved 
substances are embedded. The Na,O reacts readily 
with the glassy body surface to give a less viscous glass. 
Reaction takes place with the undissolved substances 
at the same time, but a greater amount of Na,O is re- 
quired to form a glass with low viscosity. Further and 
continued reaction takes place at the surface of the 
glaze already formed. This formed glaze likewise at- 
tacks and dissolves the surface of the clay body. Thus 
the entire glaze in time will become homogeneous if 
the necessary high temperature is maintained for a 
sufficiently long period. 

If the original fired body surface is rough, as from a 
coarse-textured body, the glaze will be rough and will 
have an uneven texture. Sewer-pipe bodies have a 
coarse texture, and the glazes are usually uneven. The 
clay used for structural building units generally is 
ground much finer, and a smooth glaze therefore results. 


V. Other Causes of Glaze Unevenness 

Neumann and Fischer describe and discuss an addi- 
tional cause for glaze unevenness as follows: ‘‘Light- 
and dark-colored portions of glaze are sometimes found 
side by side. The glaze is thick at the dark positions. 
At the light-colored positions, the glaze is depressed and 
so thin that the body often shows through the glaze. 
Frequently small round holes are found in these de- 
pressions. 

“The holes are caused by the gas bubbles coming from 
the body which break through during the formation of 
the glaze. If the glaze is viscous, the gas bubble, in 
breaking through, leaves a crater which may be only 


7 Brick, Tonind-Ztg., p. 1923 (1901). 

8 F. H. Riddle and A. L. Gladding, ‘‘Time-Tempera- 
ture Curves During Salting of Some Oil-Fired Sewer-Pipe 
Kilns,’’ Trans. Amer. Ceram. Soc., 17, 314-22 (1915). 

(a) H. G. Schurecht, ‘“Clay Sewer-Pipe Manufacture, 
II,’’ Jour. Amer. Ceram. Soc., 6 [6] 717-29 (1923); (b) 
IV, tbid., 7 [6] 411-22 (1924). 

1 R. K. Hursh and E. C. Clemens, “Effects of Body 
Composition and Firing Treatment on Salt Glazes,”’ zbid., 
14 [7] 482-89 (1931). 
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partially refilled. If the glaze has cooled sufficiently to 
form a surface skin, the gas coming from the body will 
raise whole areas of glaze away from the body. When 
the gas finally does escape, the raised portion of glaze 
will settle back and congeal into a wrinkled and rough 
surface having in it holes or craters through which 
the gas has escaped. Such surfaces can be smoothed 
out only by reheating at a higher temperature.” 

Neumann and Fischer also state that the gases origi- 
nate in and escape from clay bodies even up to the 
end of firing. They believe that the roughness of the 
glaze is caused by carbon monoxide, which originates 
from amorphous carbon deposited in the pores before 
the start of the salting operation. They suggest that 
strong oxidizing conditions be maintained for a con- 
siderable time just before and even during the first 
light salting. 


VI. Glaze Resistance 


Neumann and Fischer also made an extensive study 
of the resistance of the glaze to chemical attack. They 
first subjected glaze surfaces to the action of HCl. 
Then, in connection with their study of glaze composi- 
tions, during which they had made glasses of various 
proportions of Na,O, Al,O3, and SiOe, they subjected 
the various glazes to the attack of HCl and found that 
the chemical resistance decreased with an increase of 
Na,O. 

From the nature of the formation of glazes as pre- 
viously shown, the thicker glazes would be expected to 
have the greater concentrations of Na,O on the surface. 
Glazes which are made at the higher temperatures also 
become less viscous and can become more homogeneous, 
that is, the Na,O concentrations in the surface of the 
glaze are lower than in glazes formed at lower tempera- 
tures. Inasmuch as chemical resistance decreases 
with an increase of Na,O and the attack is always on 
the glaze surface, the thinner glazes and those formed 
at the higher temperatures may be expected to be the 
most resistant to attack. 


VII. Possible Reduction of Glazing Temperature 

The foremost question in the minds of the manufac- 
turers is the possibility of obtaining a salt glaze at a 
lower temperature. Engobes may be applied to the 
clay body before it is dry, and colorants may be in- 
cluded in these engobes.'' The surface of the green 


11 (a) P. E. Cox, “Processing Clays for Colors and 
Surface Effects,’’ Brick & Clay Record, 95 [1] 27-29 (1939); 
Ceram. Abs., 19 [10] 237 (1940). 

(b) H. F. Dingledine, ‘‘Salt-Glazing Clay of Low Vitri- 
fying Temperature,’’ Jour. Amer. Ceram. Soc., 15 [1] 82- 
83 (1932). 

(c) J. O. Everhart, ‘Salt Glazing Ceramic Products,” 
Brick & Clay Record, 75 [8] 480 (1929); Ceram. Abs., 8 
[12] 883 (1929). 

(d) A. E. Buch, ‘Improvement of Clayware by Coating 
with Engobe,” Tonind.-Ztg., 54 [31] 526-27 (1930); Ceram. 
Abs., 9 [7] 527 (1930). 

(e) J. O. Everhart, ‘‘Production of Salt Glaze by Appli- 
cation of Slip to Ware,’”’ Jour. Amer. Ceram. Soc., 13 [6] 
399-403 (1930). 

(f) S. H. Ivery, ‘““Method of Salt Glazing Brick and 
Other Clay Products,” U. S. Pat. 1,735,167, Nov. 12, 
1929; Ceram. Abs., 9 [1] 38 (1930). 
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Résumé of Technical Studies of Salt Glazing 


body may also be treated with an energizing medium 
of soluble salts sprayed on the body.'? The present 
study, however, is concerned with glaze formations on 
the untreated body caused by admixtures with, or 
total replacement of, the NaCl by other volatile salts. 

The use of KCl in place of NaCl was tried by Neu- 
mann and Fischer, who found that KCl will cause a 
reaction to take place at a lower temperature than 
with NaCl but that the potassium glaze is so viscous 
that the reaction is limited. These investigators also 
tried MgCl and CaCl but with no success. 

The most complete study of the use of salts other 
than NaCl or of mixtures of various chlorides has been 
carried out by Schuen.!* Nearly all of the mixtures 
had such a low melting point and the melted mass was 
so fluid that it ran away before a temperature high 
enough for vaporization and decomposition could be 
attained. The molten salt mixtures, however, were 
very corrosive. Mixtures of equal parts of sodium 
chloride and calcium chloride corroded the ware badly. 
When sodium chloride-magnesium chloride mixtures 
were used, the corrosive action was similar but not so 
bad as with the calcium chloride. When sodium chlo- 
ride-potassium chloride mixtures were used, vaporiza- 
tion and decomposition occurred, but only a slight 
amount of glaze was formed. When sodium chloride- 
lithium chloride mixtures were used, however, a good 
but thin glaze was formed. 

Schurecht!* also used potassium chloride as a salt- 
glazing material and was apparently more successful 
than Schuen. 

Schuen also tried equal mixtures of sodium chloride 
with lithium chloride, cerium chloride, manganese 
chloride, and iron chloride. He obtained good glazes 
with all of these mixtures. 

There are certain objections, however, to the use of 
each of these materials. The cost of lithium chloride 
is prohibitive for use on ordinary commercial ware. 
Although glazes made with mixtures of sodium chloride 
and cerium chloride are extra thick, they have a yellow 
tint as though they were contaminated with lime. 
Manganese chloride or iron chloride cannot be used 
to obtain a clear, colorless glaze. 

The use of borax as a partial replacement of sodium 
chloride has been practiced by some American manu- 
facturers.'® The addition of borax during the first part 


12 Orqualin, ‘‘Glazing Ceramic Bodies,’’ Ger. 
432,724, Dec. 5, 1923; Ceram. Abs., 6 [6] 230 (1927). 

13 W. Schuen, ‘‘Vitrified Brick and Salt Glaze,’’ Tonind.- 
Ztg., 63 [31] 357-59 (1939); p. 358; Ceram. Abs., 19 [4] 
92 (1940). 

14H, G. Schurecht, “‘Salt Glazing,’’ U. S. Pat. 1,583,902, 
May 11, 1926; Ceram. Abs., 5 [7] 216 (1926). 

15 (a) Singer, Ceramic Glazes. Pacific 
Company. 

(b) “Borax-Salt Mixture Improves Appearance of Salt- 
Glazed Ware,” Brick & Clay Record, 95 [1] 30 (July, 
1939); Ceram. Abs., 19 [10] 236 (1940). 
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of the salting or as a mixture with sodium chloride will 
give a glaze with a high gloss. These same manufac- 
turers state that lower temperatures are required if 
borax is used, but they do not substantiate their claim. 


Vill. Crazing of Salt Glazes 


Crazing, the most outstanding deficiency in salt 
glazes, has not been studied by any of the investigators 
of the technique of salt glazing. It has been claimed 
that glazes formed with lithium chloride will not craze,!® 
but no such definite claims have been made for any 
of the other salt-glaze materials. Some of the manu- 
facturers who use borax suggest that it will reduce the 
danger of crazing. 

A proposed investigation of salt glazing for use on 
structural brick and tile, on the basis of these sug- 
gestions, will cover chiefly the study of glazes made of 
mixtures of sodium chloride, borax, and lithium chlo- 
ride to promote the development of a noncrazing salt 
glaze. 


IX. Summary 


The technical information on salt glazing given in 
the literature may be summarized as follows: 

(1) A good salt glaze may be obtained with sodium 
chloride on clay bodies that have an alumina-silica 
ratio of 1:3.3 to 1:12.6 and that mature at tempera- 
tures ranging from 1100° to 1300°C. (2012° to 2372°F.). 

(2) The composition of salt glazes varies from 
1.0, Al,O3 and SiO» 5.5 to Na,O 
0.50, and SiO, 2.8; the higher portions of Na,O are 
on the surface or in the thicker glazes. 

(3) The smoothness of the glaze is directly related 
to the texture of the clay body. Gases coming from 
the body during the salting operation can also cause 
roughened and uneven glazes. 

(4) The chemical resistance of the glaze decreases 
with an increase in the content of Na,O. It follows 
that the glazes formed at the higher temperatures as 
well as the thinner glazes are the most resistant. 

(5) The use of KCl, CaCl, and MgCl with NaCl will 
not give so good a glaze at the same or lower tempera- 
tures as those required for pure NaCl. 

(6) It has been claimed but not substantiated that 
the use of LiCl and of borax will give a glaze less sus- 
ceptible to crazing. 

(7) The most permanent salt glazes are obtained at 
the higher temperatures and the less permanent ones 
at the lower temperatures. 

ENGINEERING EXPERIMENT STATION 
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ADJUSTABLE RECIRCULATING HUMIDITY DRIER* 


By T. W. GARvE 


ABSTRACT 


A tunnel drier has been designed that permits the recirculation of humidity in varying 


amounts or, by operating one damper, no recirculation. 
the middle rather than at the end of the drier. 


|. Introduction 

A drier has been designed for tender drying clays or 
for ware that requires careful drying. The deairing 
process has made possible the use of clays for brick 
manufacture that were formerly unsuitable, and other 
clays, formerly used only for brick, may now be used 
for hollow ware. 

This drier design eliminates many drying difficulties 
because any portion of the humidity in the exhaust 
may be returned to the drier with the waste heat from 
the kilns, heat from steam coils, or from any other 
source. The drier may be operated entirely without 
humidity return so that it may be used alternately 
for tile and brick. 


ll. Adjusting Drier 

If the vapor damper is in its highest position (Fig. 1), 
no vapor passes to the stack; all of the vapor, however, 
passes through the “return flue’’ to the drier. Small 
amounts of vapor may escape, but the bulk may be re- 
turned to the drier if a narrow gap is left between the 
damper edge and the ceiling of the flue. If the dam- 
per is in its horizontal position, most of the vapor will 
pass out through the stack and some will return to the 
drier; this condition may be emphasized by lowering 
the damper still more. With the damper in its lowest 
position, the return flue becomes sealed, and the vapor 
stack will handle all of the exhaust as in any regular 
drier installation. 

The outside air inlet at the end of the exhaust flue 
would not be needed in the application of waste heat 
from the kilns, but it could serve as a tempered air 
supply to a coil heater; otherwise, it may be used as a 
manhole and would be covered when not in use. 


. Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Structural Clay Products Division). Received March 
20, 1941. 
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The intake flue is located near 


Another improvement in this design is the location 
of the intake flue, which is placed near the middle of the 
drier instead of at the end. Air normally blown into 
a duct will go to the end of the duct and will build up 
a pressure before it passes out through branches or 
orifices in any great degree. The greatest pressure 
intensity is normally developed at the extreme ends 
of the ducts or near the hot end of the drier 
where all drying must be completed. The move- 
ment of air through a horizontal duct and into cross 
ducts or restricted outlets depends on the frictional 
resistance of the duct walls and the inertia of the air to 
follow a straight path. Whenever any cross duct or 
restricted outlet in the series offers more resistance, there 
is no movement in these cross ducts or through the 
outlets. The normal straight draft intensity will there- 
fore be greater at the hot end of the drier and will 
diminish along the tunnel toward the colder end from 
where the ware is advancing. 

The floor openings are covered with flanged steel 
plates which may be moved inward or outward to 
change the size of the slot. The plates extend to the 
height of the car axles, thus delivering the air somewhat 
under nozzle pressure closer to the bottom of the car. 
A downward adjustment may also be made by building 
the duct walls out of brick and by lowering the plates to 
the thickness of a brick or split brick. This may be 
done toward the colder end where greater caution is 
needed, although it would be simpler to move one plate 
slightly inward and thus narrow the slot. This prin- 
ciple of introducing the air closer to the bottom of the 
car results in drying the ware in the center of the car 
before that on the outside is dry. 

In this design, the fan location has the additional 
advantage of a shorter return drier flue than if the fan 
were located at the hot end. 
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DISCUSSION ON ELECTROPHORETIC DEWATERING OF CLAY SUSPENSIONS* 


By SIDNEY SPEIL 


ABSTRACT 


Studies on the electrophoretic behavior of Tennessee ball clay have been made 
with the use of a simple stationary electrode apparatus. Data were obtained on the 
effect of the amount and type of electrolyte, hydrogen-ion concentration, type of elec- 
trode, potential gradient, electrode separation, time of deposition, solids concentra- 


tion, and temperature of the suspension. 


The effect of these variables on energy 


consumption, rate of deposition, and moisture content of the deposit is shown. 


|. Introduction 


The pioneer work of Count von Schwerin in Germany 
on electrical methods of dewatering clay led to the de- 
velopment of the rotating-anode electrophoresis ma- 
chine now used in several kaolin refineries in Germany 
and Czechoslovakia. After Bleininger’s work at the 
Bureau of Standards in 1915, Curtis! published data on 
the electrophoretic dewatering of a Washington kaolin 
using a rotating-anode machine. Hall? and Wilcox* did 
similar work with cement slurries. Other writers have 
described the Zettlitz kaolin operations and have men- 
tioned a power consumption ranging from 20 to 80 
kw.-hr. per ton of dry clay and a moisture content of 
35% in the deposited clay. 

The more colloidal a clay, the more pronounced are 
its electrical characteristics. Many of the ball clays 
that are so difficult to filter-press should therefore lend 
themselves admirably to the electrical method of de- 
watering. The effectiveness of such a process depends 
on many variables, such as (1) the orientation of elec- 
trodes, (2) the time of deposition, (3) the temperature 
of the suspension, (4) the density of the current, (5) 
the concentration of solids in suspension, (6) the pH of 
the suspension, (7) the type of electrolyte, (8) the spac- 
ing of electrodes, and (9) the type of electrode. 

To study the effect of any one variable, the others 
must be standardized during a set of experiments. 
Stationary electrodes were adopted for this preliminary 
study to simplify the experimental technique, although 
any commercial installation necessarily would be con- 
tinuous. The relative effect of any factor should be 
the same with larger quantities under similar control, 
although the numerical values may differ considerably. 


ll. Experimental Apparatus 


Two vertical 5- by 5-in. zine electrodes were sup- 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 2, 1941 
(White Wares and Materials and Equipment Divisions). 
Received April 9, 1941. 

Published by permission of the Director, Bureau of 
Mines, U. S. Department of the Interior. 

1C. E. Curtis, ‘Electrical Dewatering of Clay Sus- 
pensions,” Jour. Amer. Ceram. Soc., 14 [3] 219-63 (1931). 

2 L. G. Hall, “Electrical Unwatering of Portland Cement 
Slurry,’’ Cement Mill and Quarry, 33 [4] 28-34 (1928); Ce- 
ram. Abs., 8 [6] 434 (1929). 

3H. Wilson and H. G. Wilcox, ‘Electrical Dewatering 
of Portland Cement Slurry,” ‘“‘Concrete-Cement Mill Sec- 
tion (April, May, and June, 1932). 


ported at a definite spacing in a 4-gallon leucite con- 
tainer. The suspension was circulated continuously 
between the container and a 10-gallon reservoir to 
minimize variations in pH, the concentration of the 
solids, and the temperature. The standard experi- 
mental conditions were (a) 1 amp. per square deci- 
meter, (b) 19% of solids in suspension, (c) 20° to 22°C., 
(d) 10 minutes of deposition time, and (e) vertical zinc 
electrodes with 1-in. spacing. Only one condition 
was varied during any series of experiments. 

The requirements for an efficient electrical dewater- 
ing method are low energy consumption, a high rate 
of deposition, and a low moisture content of the de- 
posit. The effect of the experimental variables on 
these three derived functions is discussed. 


Ill. Orientation of Electrodes 


A change from vertical to horizontal electrodes with 
downward migration cut the consumption of energy in 
half under some conditions. At the same time, the 
rate of deposition increased, and the moisture content 
decreased. With horizontal electrodes, electrophoretic 
migration is aided by gravity sedimentation and by 
electrical precipitation (electrodecantation). Vertical 
electrodes were adopted for further work to eliminate 
these effects. 


IV. Time of Deposition 


While the deposit is being formed by electrophoretic 
migration and deposition on the anode, the reverse 
phenomenon of electroosmosis also takes place, in which 
the water migrates out of the deposited clay toward the 
cathode. The inner layer of the deposit thus becomes 
progressively more dry and its electrical resistance in- 
creases. In most of the later experiments, 10 minutes 
was selected as the standard time. An increase of the 
deposition time decreased the moisture content and 
slightly increased the consumption of energy, but there 
was no noticeable effect on the rate of deposition. 


V. Temperature 


Changes in temperature between 15° and 55°C. had 
no marked effect on the moisture content or on the rate 
of deposition. The decrease in viscosity associated 
with increasing temperature allowed the clay particles 
to migrate at the same velocity under a smaller poten- 
tial gradient. Increasing temperature therefore favored 
a lower consumption of energy. 
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Vi. 


The moisture content decreased with an increase in 
current density, and the effect was more pronounced 


Current Density 


with more dilute suspensions. The rate of deposition 
was directly proportional to the current density up 
tol.bamp. persq.dm. The weight of clay deposited 
per Faraday was thus a constant for a particular con- 
centration of solids. The consumption of energy per 
unit of clay was also directly proportional to the cur- 
rent density. This is analogous to the lowering of re- 
sistance or I?R losses when the current is lowered. 


VII. Concentration of Solids in Suspension 

The moisture content of the deposit decreased slightly 
as the concentration increased. The rate of deposition, 
and, therefore, the grams of clay deposited per Fara- 
day, were roughly proportional to the concentration of 
solids. The consumption of energy per ton of deposit 
increased rapidly with decreasing concentration of 
solids; their relation seemed to be almost hyperbolic. 


Vill. Hydrogen-lon Concentration 


The two electrolytes used in the main experiments 
were tetrasodium pyrophosphate and N-brand_so- 
dium silicate. 


(1) Tetrasodium Pyrophosphate 

The three derived functions had an inflection point 
at approximately pH 6.5. The consumption of energy 
was the least at this point, and the rate of deposition 
was the greatest. An increase in electrolyte concen- 
tration to pH 8.5 decreased the moisture content from 
54 to 32%, but it adversely affected the rate of deposi- 
tion and consumption of energy to a still greater extent. 


(2) N-Brand Sodium Silicate 


An increase in the concentration of electrolyte con- 
tinuously decreased the consumption of energy and 
lowered the moisture content slightly. The rate of de- 
position increased 50% in the change from pH 4 to pH 
9. No optimum point was reached with electrolyte 
additions up to pH 9. 

The variation in consumption of energy observed with 
tetrasodiuin pyrophosphate was normal. Consumption 
of energy decreased to a minimum, after which the cur- 
rent carried by the added electrolyte apparently became 
more important. The effect of any particular soluble 
salt would have to be determined experimentally. 
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IX. Spacing of Electrodes 
The moisture content of the deposit and the rate of 
deposition were unaffected by the spacing of the elec- 
trodes. The consumption of energy increased with the 
spacing of electrodes owing to the increase in ohmic 
resistance of the intervening suspension as the elec- 
trodes were separated. 


X. Conclusions 

As so many experimental variables are involved and 
three derived quantities must be considered, it is diffi- 
cult to state definite optimum conditions for any one 
clay. The following conclusions summarize the effects 
of these variables: 

(1) For minimum power consumption, the electro- 
phoretic migration should be downward to utilize and 
not to oppose the gravity sedimentation; in any event, 
some nonelectrical method should be used to aid the 
movement of clay particles from the cathode to the 
anode. 

(2) The time of deposition should be as long as pos- 
sible without increasing the consumption of energy to 
an uneconomical figure. 

(3) The temperature of the suspension should be 
as high as possible. Waste heat might be used to in- 
crease the temperature if the suspension flows so rapidly 
that the I?R heat loss in the machine does not appreci- 
ably increase the temperature. 

(4) The current density should be low to obtain 
low consumption of energy. The moisture content 
and the rate of deposition are benefited, however, by 
an increase in current density, and the optimum 
value therefore must be determined by the limitations 
in moisture content, the rate of deposition, and the con- 
sumption of energy per ton imposed on the process. 

(5) The suspensions should be as concentrated as is 
consistent with the mechanical problems involved. 
Only a small part of the solids should be removed from 
the clay suspension each time it passes through the 
machine; the remainder should be recirculated and 
more clay added to it. 

(6) For the particular ball clay studied, tetrasodium 
pyrophosphate gave slightly better deposition condi- 
tions than N-brand sodium silicate. The optimum 
consumption of energy and rate of deposition are con- 
fined, however, to a small pH range. 

(7) The spacing of electrodes should be made as 
small as possible. 
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NEW METHODS OF PURIFYING WATER FOR THE CERAMIC INDUSTRY* 


By W. S. Morrison 


ABSTRACT 


Inorganic and organic zeolites are discussed, and a description is given of the history 


of the development of the zeolite, including the theory of exchange absorption. 


The 


use of hydrogen and hydroxyl exchangers is emphasized as well as the preparation of 


these resinous materials. 
described. 


I. Introduction 

The soil chemists for a great number of years have 
known that various clays have exchange properties. 
The first soil chemist to discover this was Way! in 
England, who made known his discovery of the exchange 
reaction in certain Dover clay. Eichkorn discovered 
the reversible character of Way’s reaction a few years 
later in Germany. For a generation thereafter, the 
possibilities of zeolite reaction lay dormant until Gans 
in Germany, at the beginning of the twentieth century, 
made use of the zeolite by the fusion of various silicates 
and aluminum salts. 

The early synthetic zeolite was satisfactory for most 
purposes until the first World War, when it was dis- 
carded in favor of natural greensand because the green- 
sand deposits of the east were faster in the regeneration 
cycle although they were lower in capacity per cubic 
foot. 

Since 1918, a great deal of research has been con- 
ducted on synthetic zeolite, which is prepared by dry- 
ing aluminosilicate gels. The resulting synthetic-gel 
zeolites have been popular during the past fifteen years. 
In 1932, the dehydration of synthetic zeolites by freez- 
ing was commercialized. 

Burgess and McGeorge? cite four possible exchange 
reactions in soil as follows: 


J 
NaAl(OH), + 3NaSiO, AICSIO\Na; + 4NaOH 
SiO,Na; (1) 

2NaAl(OH), + 3NaSiO, AIZSiO,Na; + 8NaOH 
i0,Al (2) 

3NaAl(OH), + 3NaSiO, AIZSiO,Al + 12NaOH 
\SiO,Al (3) 

SiO, Al 
4NaAl(OH), + 3Na,SiO, AICSiO,Al + 16NaOH 
i0,Al (4) 


Burgess and McGeorge tried these proportions, in- 
dicated in natural soil, keeping silicate constant at 3 
mols and adding aluminum in 1, 2, 3, and 4 mols. 


* Presented at the Forty-Third Annual Meeting, The 
American Ceramic Society, Baltimore, Md., April 1, 1941 
(Whitewares and Materials and Equipment Divisions). 
Received April 2, 1941. 

1T. J. Way, “Power of Soils to Absorb Manures,”’ 
Jour. Roy. Agr. Soc. Eng., 13, 123 (1852). 

2 S. Burgess and W. T. McGeorge, 
tion and Base-Exchange Reaction in Soil, 
Expt. Sta. Bull., No. 15 (1927). 
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The application of the zeolite to the ceramic industry is also 


The first precipitate was very slow; the second, more 
rapid; the third, quick; and the fourth, instant. All 
of them came out to the same end product in the 
presence of CaCO; and were analyzed at SiO, 50.1, 
Al,O; 32.9, CaO 16.1, and Na,O 0.2%. 

Gans? later formed the following equation for the 
theory of base exchange: 
Ca in solution _ 


Ca in zeolite 


Ca in solution 
= log 10 K — = 1, 
Ca in zeolite ) 


Mn in solution 
“Mn in zeolite ; 


Logio 


Mn in aie) (5) 
Mn in zeolite 


The sodium-zeolite process for treating water is well 
known, and applications have been found in many in- 
dustries. The chief benefit of such water in the enamel 
industry is in the pickle room. With all of the calcium 
and magnesium solids exchanged for equivalent sodium 
ions, less alkali is required to break the water and the 
solution may be used for a longer period of time before 
dumping. With the water free of calcium and mag- 
nesium, scum in alkali tanks is also eliminated. 

Heretofore a discussion of exchangers has been limited 
to those mineral exchangers of more or less natural 
origin, such as hydrated aluminum silicates. Because 
all of these natural or synthetic zeolites can be de- 
stroyed by the action of acids, even those in a dilute 
form, they can be labeled only as neutral exchangers. 
Although the natural greensands are more sturdy and 
less sensitive to acids than the synthetic zeolite, it is 
possible to replace exchangeable metal ions in green- 
sand by hydrogen to a certain degree before the green- 
sand is broken down. The inspiration to effect the de- 
composition of carbonates by means of hydrogen ex- 
changers is apparently a recognition of this fact. 

The proposal to do this work with inorganic ex- 
changers failed because of insufficient information as 
to the durability of exchangers. The second group of 
soil constituents capable of cation exchange, however, 
comprises the humus compounds. The investigation of 
humus substances relating to their exchange properties 
came about principally in connection with the study of 
soil acidity and, in certain cases, by the action of neutral 
salts of strong mineral acids on the free humus acids 
present in the soil. The attempts of chemists to apply 
cation-exchange properties of humus substances, such 
as brown coal, to water purification were defeated 


3 R. Gans, Centr. Mineral., Geol., pp. 699-717, 728-41 
(1913). 
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primarily because these materials proved to be excep- 
tionally sensitive to alkalis. 

To make cation-anion exchange material possible, 
therefore, a material sensitive to humification was 
needed. A number of products of carbonaceous 
nature, that is, wood, peat, lignite, anthracite, and 
mineral coal, accordingly were treated with concen- 
trated acids, particularly sulfuric and phosphoric acids, 
to bring about humification, which is sometimes accom- 
panied by partial oxidation and sulfonation. 

These cation exchangers are durable in the presence 
of acids, such as sulfuric, and they may be applied as 
hydrogen exchangers. They resemble charcoal or 
certain active charcoals physically, and they are chemi- 
cally active because of their hydroxyl groups which 
result from their pretreatment with sulfuric acid or 
oleum. The carbonaceous exchangers resemble graph- 
ite sulfonic acid in their physicochemical properties. 

Various soils in nature have the properties that re- 
sult in the exchange of negatively charged ions. There 
are many mineral constituents of arid soils, scapolites, 
and, in particular, the polyvalent hydroxides of alumi- 
num and iron, that will exchange anions. 

Such natural gels, as in the case of the cations, have 
not been introduced in practice because of their in- 
stability, particularly toward regenerating agents. 
Among the first studies of this nature, Kolthoff found 
that acids could be absorbed by using highly heated 
charcoal. It has therefore been necessary to develop a 
commercial material that is durable and has a high ex- 
change power. The resinous exchangers, therefore, are 
used commercially and are related to the materials 
known as synthetic resins. 

Most synthetic resins of course are chemically inert 
because no residual acid or base valences, which are a 
prerequisite for industrial material, are used in their 
preparation. Resinous exchangers, however, must be 
chemically reactive, and their fundamental characteris- 
tics, which are acid or base, remain after they are pre- 
pared. During manufacture, this activity in many 
cases is increased by the incorporation of groups es- 
pecially active in exchange. The finished exchange 
material reacts reversibly with electrolytes. 


Cation Exchange 
H-resin + NaOH —~> Na-resin + H.O 
Na»-resin + CaSO, —» Ca-resin + Na,SO, 
Ca-resin + 2HCl H>-resin + CaCl 


In the anion resin exchanger, the anion material is a 
complex amine in which the alkyl groups are selected to 
give insoluble resins. 

OH Hj Cl 


H| Cl 


OH 


Cl OH 
R-N + Na,CO; + HxO—>R- + 2NaCl+ CO, 
Cl H 


The anion exchange formulas show this in more de- 
tail. 


Anion exchange 
OH-resin + HCl ed Cl-resin 
Cl.-resin + Na,SO, — > SO,-resin 


+ H,O 
+ 2NaCl 


SO,-resin + 2NaOH —» (OH).-resin + NasSO, 
(1941) 
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The resinous material is presumed to be insoluble in 
the liquid medium in which the reaction occurs, and the 
material is of adequate stability, especially in aqueous 
or alcoholic solutions of acids, bases, and salts. It is 
possible, furthermore, to cause these reactions to go 
practically to completion in one direction by the use of 
a moderate excess of reagent. 

The first resinous exchange materials to be proposed 
were from natural tannins. They were incapable, how- 
ever, of meeting the high standard which industry re- 
quires of exchange material. From the study of these 
first tannins, it was therefore necessary (1) to increase 
the chemical and mechanical stability, raising the ex- 
change capacity; (2) to develop high exchange velocity, 
improving the regenerability; and (3) to develop special 
types adapted to the particular process and condensa- 
tion of these. 

Poor starting materials, such as natural tannins, al- 
ways contain certain amounts of foreign substances 
which form condensation products that have varying 
properties and unsatisfactory stability. Suitable pri- 
mary materials for resinous exchangers are sometimes 
made from monovalent or polyvalent phenols and 
formaldehyde. Basic exchangers, fundamentally, are 
condensation products of aromatic amines with alde- 
hydes, and they are also closely related to amine 
plastics. Strongly acidic or basic groups, such as alkyl 
sulfonic acids or alkyl polyamines or ammonium com- 
pounds, are incorporated into this type of resin. Such 
exchangers gave cation exchange over wide limits. A 
resin of the sample bakelite type carries sulfonic acid 
groups as the active elements. To prepare them, sul- 
fonic acids or phenols are condensed with formaldehyde. 
The phenolic group may exert the direction of the 
entrance of the aldehyde group, perhaps into the para- 
or ortho-position. Para substitution is favored so 
much that when pure paraphenol sulfonic acid is con- 
densed with formaldehyde the sulfonic groups are 
torn off and are replaced by oxymethyl groups. The 
resin formed contains only a fraction of the sulfonic 
groups of the original phenol and is a co-condensate of 
phenol and paraphenol sulfonic acid. 


Il. Use of Resinous Exchangers 

The principal fields of application for the new resi- 
nous exchangers are (1) to soften water, (2) to reduce 
the salts in water that is heavy in carbonates, and (3) 
to remove salts from water by a successive exchange of 
hydroxyl and hydrogen ions. The third of these ap- 
plications is particularly useful in the ceramic industry. 

The complete removal of salts from water until re- 
cently was possible only by distillation. The use of 
resinous exchangers opens up a new approach to the 
removal of calcium magnesium salts from water. The 
process used is a double-filtration method. 

The cations, in the first stage, are removed by the 
hydrogen exchanger. The partially treated effluent 
then is freed of anions in the second filter in which the 
acid radicals are absorbed for the hydroxyl ion. The 
apparatus consists of a pair of filter tanks, connections, 
and valves, and all of them must be resistant to acid 
and alkali to meet the requirements for regeneration. 
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GET REFRA 


Fused at white heat, fashioned to baffle 
time, are the raw materials of Norton 
refractory products. 

But no less important than bauxite, 
magnesite, coke, or purest silica sand, is 
the spark of research, Norton Ingredient 
Number One, which first fits the refrac- 
tory material to the job and then makes 
it stay there. 

Norton engineers, world’s only spe- 
cialists in electric-furnace-fused refrac- 
tories, know that it takes the fire of 
practical imagination, the spark of re- 
search to fuse many variables into a 


CTORIES THAT STAND 


refractory product that will fill your 
particular requirements. 

Do you want porosity — plus resis- 
tance to crumbling? Strength and chem- 
ical inertness? A contact for melts that 
is non-oxidizing? Permeability without 
loss of strength? 

Whatever your problem, when you 
buy a Norton refractory product, you get 
the single-minded attention of Norton’s 
scientific and sales engineering staffs. 
You get a dynamic response to your 
problem, based on years of specific re- 
search for Norton customers. 


414 YEARS AHEAD OF PREVIOUS CHAMBERS 


Super refractory chambers in alarge ceramic 
plant completely fused down in 18 months. 
After studying the chemical reactionsinvolved, 
Norton engineers recommended chemically 


stable ALUNDUM (fused alumina) chambers. 
Result: 6 years of continuous satisfactory 


service since time of installation, without 


noticeable increase in fuel consumption. 
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FIRING LINE NEWS 


Slotted Batts — 
We “‘Crack’’ Them 
so Thermal Shock Won't 


CRYSTOLON (silicon carbide) 
refractory material makes it possible 
to produce very thin batts with in- 
creased resistance to cracking under 
the impact of thermal shock. 

We need hardly tell you that 
ceramic men are delighted with the 
extra amount of “pay-load” they 
are able to fit into an intermittent 
kiln or on a tunnel kiln car. More 
of the heat you pay for goes into 
your products and lessinto the batts. 
The strength of the silicon carbide, 
plus the resistance to temperature 
differences by the patented slotted 
construction (available only in 
CRYSTOLON batts) reduces re- 
placements to a minimum. 

Naturally, silicon carbide batts 
are also available without the slots, 
if you prefer them that way. 


Slim but Husky Saggers 
Built for Long Life, 
More Profitable Use of Kiln Space 


The old-fashioned sagger, built 
like a 10-ton truck or a professional 


strong man with bulging muscles — 
can stand the gaff at reasonable 
cost, but how they eat up pre- 
cious kiln space! CRYSTOLON 
saggers are streamlined, built of 
super-strong and refractory silicon 
carbide, so that they use minimum 
space, yet stand up amazingly long 
against heat and abrasion and shock. 
Extra life, prevention of damage to 
your product in the kiln, soon covers 
their original cost. After that, 
CRYSTOLON saggers are practi- 
cally putting money in your pocket 
every day. 


What Are the ALUNDUM Waves Saying? 
“(Unique Corrugation Means 
Thinner Muffles, More Heat Transfer, 
Lower Costs”’ 


Note the unique corrugated con- 
struction of the ALUNDUM muffle 
plates in this tunnel kiln. This cor- 
rugation means they can be thinner 
than flat plates, with no loss of 
strength. Of course this spells 
markedly greater heat transfer, 
greatly increased radiation surface 
and lower fuel costs. 

When you buy or re-line a tunnel 
kiln, don’t miss your chance to get 
maximum efficiency that will cut 
your fuel bills for the rest of the 
muffle’s long life. Specify Norton’s 
unique corrugated ALUNDUM 
muffle plates. 


Refractory Shapes and Cements of CRYSTOLON (silicon carbide), 
ALUNDUM (fused alumina), and Fused Magnesia Grains 


NORTON COMPANY, WORCESTER, MASS. 
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In the removal of acids and salts, the valence of the 
ions that are removed must be considered. The di- 
valent sulfate ion is much more easily removed than the 
monovalent chloride ion. The acid strength of the 
anion is also a factor because the anion of a strong acid 
is removed more readily than that of a weak acid. 

In this reaction, silica, which is a colloidal constituent 
of many waters, is not removed. There are, however, 
processes known for the removal of silica, and when they 
are coupled with anion-cation exchangers, they render 
water as free of solids as distilled water. 

Most mill formulas in the enamel plant show that 
the frit is the largest addition that may safely be as- 
sumed to be pure. The next largest addition is water. 
Shands‘ states that (1) the addition of water may be 
troublesome if it varies in hardness or has high dissolved 
solid content; (2) the solid content of water often has 
a serious effect on the workability of enamel when it is 
used as a mill addition; and (3) a typical water, com- 
puted in terms of mill formulas, deposits 1/, 0z. of solids 
per 100 lb. of frit. These solids usually are compounds 
of sodium, calcium, or magnesium, such as carbonates, 
bicarbonates, sulfates, and chlorides, that act as power- 
ful electrolytes on the milled enamel. Many of these 
materials impart only temporary set to the enamel and 
cause it to be erratic in set while it is being applied. 

The problem of set in the ground coat becomes more 
troublesome when hard water is used for the milling 
because uniform dipping weight is difficult to hold when 
the consistency of the enamel is changing. When the 
dipping weight of the ground coat is held constant, the 
water content will change and will also give trouble. 

The water that was used in the present work was 
pumped from a deep well. It showed a soap hardness 
that varied from 16 to 22 grains per gallon, depending 
on weather conditions. The hardness increased during 
dry weather. The enamel milled with this water came 
from the mill with a high set even though the usual 
setting-up agents were held low. It was necessary to 
age the ground coat almost exactly the same length of 
time each day or the water content would get out of 
line. Even with proper aging the set would sometimes 
break in the dip tank, which necessitated a further addi- 
tion of calcium chloride, sodium nitrite, or some other 
electrolyte to restore the soluble salts to the ground coat 
that already contained too many soluble salts, making it 
still more erratic. There was also a marked tendency 
at times toward double draining. 

To improve this condition, a trial run was made, us- 
ing distilled water in the ground coat instead of well 
water. Such a marked improvement occurred that dis- 
tilled water was used in all ground coat for more than six 
months. A variation in the time of aging the ground 
coat could be as much as forty-eight hours without 
causing too much variation in the water content when 
it was brought to dipping weight. A slightly greater 
amount of the setting-up agent was required in the mill 
formula, but the resulting set was more permanent and 
subject to fewer variations with changes in tempera- 


4 E. H. Shands, ‘‘Treated Water in the Enamel Indus- 
try,’’ Proc. Porcelain Enamel Inst. Forum, Fifth Forum, 
pp. 40-45 (October, 1940); Ceram. Abs., 20 [4] 86 (1941). 


ture or variations in suspending qualities of clay which 
may affect the consistency of the enamel. 

Because its high cost was the only objection to the 
use of distilled water, a trial run was made on a synthetic 
distilled water, that is, a water in which the solids have 
been removed chemically rather than by distillation. 
The cost of one hundred gallons of this water was 
found to be about the same as one gallon of distilled 
water. No difference between the action of the dis- 
tilled water and synthetic distilled water on the ground 
coat has yet been detected. 

A cover-coat test run was made using synthetic dis- 
tilled water. The change at first was not as marked as 
in the case of ground coat, although the set of the 
enamels coming from the mills was not so high as it 
had been when well water was used. After several 
runs, however, the consistency of the cover-coat 
enamels was improved and more uniform spray weights 
could be held. In addition to the set difficulties of the 
cover-coat enamel, a tendency to scumming occurred 
during hot weather, especially when relative humidity 
was high. This led to the theory that too much mois- 
ture existed in the area of the furnace. This scumming 
condition, however, did not reappear after the syn- 
thetic distilled water was substituted for well water. 

Fellows* determined that when water with a low 
hardness value was used with a slip ground to 35 gm. of 
pick-up per sq. ft., the loss of set was reduced to 33.8 
gm. in an 8-hr. period. Tests were run on the loss of 
set, and at the end of ten days the pick-up was 22 gm. 
per sq. ft. When solid free water was used, the loss of 
set at the end of ten days was not so great as that dur- 
ing the first day with hard water; the pick-up was 33 
gm. per sq. ft. at the end of the tenth day. 

The use of exchangers of the type described has re- 
moved one variable from enameling problems. The 
use of solid free water also controls the exchange of the 
colloidal clays used in enameling slip. The addition of 
controlled amounts of buffer solution will govern some 
of the characteristics of the finished slip. 

Although the discovery of base exchangers, particu- 
larly of hydrogen and hydroxyl exchangers, has brought 
out many ideas for their application, a considerable 
number of suggestions still await technical solution. 


ILLINOIS WATER TREATMENT COMPANY 
ROCKFORD, ILLINOIS 


Discussiont 
E. A. Hauser 


You stated that the exchange of SO, is easier than the 
exchange of Cl. How do you account for this? 


W. S. Morrison 
It is a characteristic of the material for which I cannot 
account; more work probably will be done on this problem. 


E. A. Hauser 

Do you mean that a sulfate attached toa resin can be ex- 
changed more readily than a chloride? For example, if R 
represents a radical and N is the nitrogen, you obtain H,O 


* R. L. Fellows, Chicago Vitreous Enamel Product Co., 
Cicero, III. 

t This Discussion followed the presentation of Mr. 
Morrison’s paper. 
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and Cle-resin. The radical, in water, will be the cation 
and the chlorine will represent the anionic setup. Then 
do you exchange the Cl for the OH groups? 


W.S. Morrison 
That is right. 


E. A. Hauser 
Can SO, groups be exchanged more readily than the 
chlorine groups? 


W. S. Morrison 

The chlorine seems to exchange more readily; in other 
words, with this reaction there is possibly more slippage 
on a water that contains 20 parts of chloride in one million 
parts of water; we are likely to have a one-half part per 
million slippage of the chloride radical, but such a slippage 
would not occur until at least 40 grains of sulfate are 
added. 


F, P. Hall 
How do the base-exchange capacities of these resins 
compare with those of inorganic materials? 


W. S. Morrison 
All of these exchange reactions are comparatively high— 
much more than you would suspect. In the calcium- 


carbonate equivalent, the exchange would be roughly 6000 
grains per cu. ft. on the cationic material and possibly 
10,000 grains on the anionic material, which is very high. 
With steam-still requirements in a mill room that need 
a volume of 150 gallons of steam-distilled water per hour, 
the still is large and is costly to operate. The floor rates 
of 12 gallons per sq. ft. per minute on the cationic material 
determines the volume needed per minute. A cubic 
foot of cationic or anionic material could give one thousand 
gallons of total water on a comparatively hard water at 
possibly 400 to 500 gallons per hour. This rate is much 
higher than could possibly be obtained from a steam still. 


C. W. Parmelee 

How much does it cost per thousand gallons, all costs 
considered, to produce this solid-free water? Has this 
ever been used for decalcomania application to avoid water- 
spotting? 


W. S. Morrison 

This process is in constant use to prevent water-spotting 
in decalcomania. To figure the cost per thousand gallons 
on a typical hard water, that is, water of between 20 and 
30 grains of hardness, 10 lb. of sulfuric acid (commercial 
grade), and 0.16 lb. of sodium carbonate would be needed. 


VACUUM LATHE FOR TURNING FINE CLAYWARE* 


By F. H. 


The production of thin porcelain by hand-throwing and 
subsequent turning on the potter’s wheel requires a great 
deal of skill and experience, and students are often dis- 
couraged by the lack of results. It is impracticable, 
furthermore, to provide a wooden chuck for off-hand 
pieces. To simplify this process, a machine that gives 
good results has been developed recently in the Ceramic 
Laboratory of the Massachusetts Institute of Tech- 
nology. 

The machine consists essentially of a light lathe head 
having a faceplate with a vacuum connection in the center 
so that the leather-hard piece can be set against the plate, 
the vacuum can be applied, and the turning operation can 
be carried out in perfect confidence that the piece will stay 
in place. The adhesion, in fact, is so strong with the 
average piece that it cannot be removed from the face- 
plate without disconnecting the vacuum. 

This machine can be made out of standard parts pur- 
chased at any hardware store with a little additional 
machining. The total cost of the machine now in use 
was $15.00, including the motor and aspirator for the 
vacuum. 

The lathe is made from a standard polishing head or 
headstock (1) (see Fig. 1). The shaft (2), about °/s in. 
in diameter, is drilled through the center with a !/s-in. 
hole. One end is reamed out to 3/i5 in. in diameter and 
1 in. deep to take the vacuum connection (3), which should 
be lapped into good contact with the end of the shaft; 
this part must be kept well oiled. The spring (4) holds the 


* Received May 3, 1941. 
(1941) 
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connection against the shaft and keeps it from turning. 
A rubber vacuum tube can be slipped over part (3). 

A hub (5) on which the true running disk (6) is soldered 
is clamped on the other end of the shaft. This disk 
should be of brass of any desired diameter with fine con- 
centric grooves in the face to aid in centering. It is driven 
by the pulley (7) and V-belt (8) from a small countershaft, 
which in turn is connected to a !/,-h.p. motor by another 
belt and a four-step cone pulley to vary the speed from 
about 300 to 1800 r.p.m. 

The adjustable tool rest (9), similar to that used on wood- 
turning lathes, steadies the tool for turning the piece 
(10). 

When this equipment is used, the rim of the leather-hard 
piece is rubbed on a piece of wet glass or marble to produce 
a smooth surface completely around the rim. The piece 
is then put on the faceplate and centered by the nearest 


Fic. 1.—Cross section of vacuum lathe for turning cups 
and bowls. 
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concentric marking ring, the vacuum is applied, and the 
lathe is started up at the speed appropriate for the size 
of the piece. The bottom of the piece and, if desired, the 
outside surface can be readily finished. The vacuum is 
broken and the piece is removed from the wheel and is 
applied the other way around, care being taken to center 
it accurately (see Fig. 1). The inside and outside can be 
turned in this position. If the piece is left on the wheel 
for a long time, it may be necessary to add a little water 
at the contact point with a soft brush so that the vacuum 
will be maintained. It is well to finish eggshell pieces 
completely on the inside and then to complete the opera- 
tion on the outside because the combination of the out- 
ward tool pressure and of the centrifugal force may cause 
breakage. 


An adjustable tool rest which can be clamped firmly into 
position is essential. The tools used are readily formed 
from discarded power hacksaw blades which may be ob- 
tained from any machine shop. The blades are ground on 
the ends to the desired shapes, and frequent sharpening 
may be necessary even when the blades are made of 
hard steel. 

The vacuum is obtained by an aspirator (such as is used 
in the chemical laboratory for filtering) which is attached 
to any water faucet; many laboratories, however, are 
supplied with vacuum lines. 


DIVISION OF CERAMICS 

DEPARTMENT OF METALLURGY 
MASSACHUSETTS INSTITUTE OF TECHNOLOGY 
CAMBRIDGE, MASSACHUSETTS 


CERAMIC 


HISTORY 


ARTHUR LOUIS DAY* 


By E. C. SULLIVAN 


Arthur Louis Day was born on October 30, 1869, and 
was reared in the little New England village of Brookfield, 
Massachusetts. He headed toward college only through 
the accident that an energetic young high-school teacher 
offered to him and to a classmate two years of private in- 
struction in preparatory courses. Self-possessed as he seems 
today, he entered Yale as a boy so diffident and so un- 
familiar with the ways of people that it was not until his 
junior year that he learned how to take a part in the com- 
monplace activities of student life. In his studies, however, 
he was under no disadvantage, and at graduation he was 
awarded outstanding distinction through the appointment 
as Sloane Fellow in Physics, an appointment which he held 
for two postgraduate years. 

Shortly after graduation he took charge of Edward S. 
Dana’s classes in physics when that eminent professor re- 
tired because of illness. The clarity of exposition which is 
a noteworthy trait of later years must have been in evi- 
dence, for the scanty laboratory facilities of those days 
were soon overwhelmed by students flocking in unheard- 
of numbers into the advanced physics courses, and two 
years later Dr. Day found himself with William Lyon 
Phelps the choice of the senior classes as the most popular 
instructor in college. His work for the Ph.D. degree com- 
pleted, he felt the need of wider experience, and after five 
years of service he resigned his instructorship. 

Friedrich Kohlrausch was then at the height of his 
activity and toward him Dr. Day directed his footsteps, 
only to learn on arriving in Germany that Dr. Kohlrausch 
had given up university teaching to preside over the 
Reichsanstalt at Charlottenburg. So it happened that 
instead of following the usual course and matriculating at 
a university, Dr. Day entered the Reichsanstalt as a volun- 
teer assistant, and in a few months he became a member 
of the paid scientific staff, probably the first instance of a 


* Reprinted from Jnd. Eng. Chem., News Ed., 14 [17] 
347 (1936). 


non-German attaining such recognition. Obstacles natu- 
rally presented themselves to a foreigner seeking to es- 
tablish himself on a footing with the native born, but Dr. 
Day achieved the feat, difficult for Americans, of con- 
sorting with the people of the land in which he was living, 
and he thus acquired full mastery of the foreign tongue 
and came into intimate relationship with his associates 
and with other celebrities of the German scientific world. 
A stimulating feature of this period was the contact with 
such outstanding physicists as Abbé, Drude, Planck, 
Nernst, Warburg, W. Wien, and others, who, constituting a 
Board of Inspection, made regular visits to Charlotten- 
burg, in the course of which the entire staff participated in 
the discussion of research problems. 

Dr. Day’s own work at the Reichsanstalt with Dr. 
Holborn resulted in a series of classical papers which 
extended the gas thermometer temperature scale to the gold 
point with practically present-day precision. In later years 
at the Geophysical Laboratory, in Washington, D. C.,! he 
carried it to its present limit at the palladium melting point. 

American geologists, among them Walcott, Gilbert, 
Becker, and a few others, had given some thought to the 
application of high-temperature chemistry and physics 
to the elucidation of geological problems at the United 
States Geological Survey in Washington, and Carl Barus 
on a visit to Charlottenburg recognized in Dr. Day a man 
of ideal training for the purpose. The opportunity ap- 
pealed to Dr. Day, and he was invited to report in Wash- 
ington. When, however, he was informed that he could 
receive only a temporary appointment while preparing for 
the examination which he must pass for permanent tenure, 
he replied characteristically that he had crossed the ocean 
not on his own initiative but on that of the department, 
that he wanted no temporary appointment, and that he 
would take no examination then or thereafter. There 


1 For story of Geophysical Laboratory, see Bull. Amer. 
Ceram. Soc., 13 [1] 17 (1934). 
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ensued a pause in the interview until C. D. Walcott, wise 
director of the Geological Survey, reconciled the divergence 
of views by remarking that he could give no guaranties but 
that actually certain temporary appointments had proved 
to be among the most permanent in the service. On that 
basis then, in 1900, Dr. Day was installed on the top floor 
of the old Geological Survey building in Washington as 
physical geologist. Soon thereafter the paper by A. L. 
Day and E. T. Allen on feldspars appeared, which ushered 
in a new era in the scientific study of mineral formation. 
The year 1907 marked the founding of the Geophysical 
Laboratory of Carnegie Institution, which Dr. Day has 
directed from its inception. 

It was in the early years at Washington that Dr. Day be- 
came interested in glass manufacture, his familiarity with 
high-temperature work having led to consultation by the 
Corning Glass Works in what probably was the first 
serious attempt to control commercial glassmelting by rou- 
tine temperature measurement. Corning had always 
shown enterprise in the development of glasses and of 
manufacturing methods, and following these consultations 
a long-cherished project culminated when systematic glass 
research was undertaken at Corning on a comprehensive 
scale. Dr. Day eventually became vice-president of the 
Company in charge of manufacturing and research activi- 
ties, and for a short period, on leave of absence from the 
Geophysical Laboratory directorship, he devoted his en- 
tire time to glass manufacture. In the end, the attraction 
of geophysical research outweighed that of glass manufac- 
ture and he returned to Washington, retaining his position 
as an officer and consultant of the Corning Glass Works. 

Early in the World War a vigorous champion of the 
Germany in which he had spent happy years and to which 
he was bound by intimate personal ties, he saw but one 
course when his own country became involved, and he 
plunged into a vital war industry—the manufacture of 
optical glass for field glasses, periscopes, and range find- 
ers. What had been a secret art Dr. Day promptly es- 
tablished on a scientific basis, and about 97% of all optical 
glass used by the American forces during the war was 
made under his direction. Later, in the development of 
the huge telescope for the California Institute of Tech- 
nology, he was from the first a steadfast advocate of a low- 
expansion molded glass for the reflecting mirror. 

As director of the Geophysical Laboratory, Dr. Day has 
brought to bear on the exceptionally difficult problems of 
the interior of the earth, ‘“‘the dark continent of science,” 
unusual ability to see over the whole field and focus on it 
light from such diverse sources as chemistry, physics, 
geology, volcanology, the study of hot springs and fuma- 
roles, and seismology. In the laboratory and in the field 
he has pushed forward the frontiers of knowledge of high- 
temperature thermometry and of the processes of rock for- 
mation. Equilibrium conditions have been worked out for 
silicates melting at white heat, as well as for minerals form- 
ing from water solution at lower temperatures. Annual 
visits to Yellowstone Park over a period of years furnished 
material for the monumental volume by E. T. Allen and 
A. L. Day on the Hot Springs of Yellowstone Park. For 
the sake of first-hand observation on volcanic action, Dr. 
Day has braved, at personal risk, fumes and fire of the 
interior of a Hawaiian crater. He has been active as 
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chairman of the Advisory Committee on Seismology of 
the Carnegie Institution of Washington, which in 1921 
founded the Seismological Laboratory in Pasadena for the 
study of local earthquakes, and he has since been in charge 
of its operations. 

Honors and responsibilities have come in recognition 
both of scientific achievement and of administrative record. 
Honorary doctorates from American and foreign universi- 
ties, the John Scott medal of the A.I.M.M.E., home 
secretaryship and now vice-presidency of the National 
Academy of Sciences, election as foreign associate of Euro- 
pean academies and scientific societies, honorary member- 
ship in The American Ceramic Society and the Society 
of Glass Technology (British), bank directorships, the vice- 
presidency of Corning Glass Works and appointment to the 
Commission of Inquiry on Public Service Personnel (1934) 
are some phases of such recognition, and others have been 
turned aside which would have trespassed too greatly on 
research problems. 

Although reserved in manner and precise in speech, 
tenacious of his opinions, and a doughty opponent in dis- 
cussion, Dr. Day is, as one friend writes, ‘‘among his inti- 
mate friends one of the most genial and gay human beings 
I have ever known, with a fine discrimination of good food 
and good wine and good living generally.”” His vast range 
of information, excellent memory, and unusual command 
of the English language contribute to the making of a most 
entertaining companion. Cultivation of dahlias in the 
early morning hours on his country place at Bethesda, 
Maryland, in the suburbs of Washington, and now and then 
an evening following the lure of the four matadors of skat 
are among his recreations. 

University instructor, scientific investigator of the first 
rank, administrator, manufacturer, bank director—a 
varied and distinguished career, to which a new chapter 
may well be added when, on retirement from routine re- 
sponsibilities this year (1936), he is in a position to embark 
on fresh adventures. 


Publications of A. L. Day 

(With E. T. Allen) ‘“‘Isomorphism and Thermal Proper- 
ties of the Feldspars: I, Thermal Study,’’ Carnegie Inst. 
Wash. Pub., No. 31, 95 pp. (1905); translation in Z. phystk. 
Chem., 54, 1-54 (1905). 

(With G. F. Becker) ‘‘Linear Force of Growing Crys- 
tals,”’ Proc. Wash. Acad. Sct., 7, 283-88 (1905). 

(With G. F. Becker) ‘‘An Interesting Pseudosolid,”’ 
ibid., '7, 289-99 (1905). 

(With E. S. Shepherd) “Quartz Glass,’”’ Science, 23, 670- 
72 (1906). 

(With E. S. Shepherd) ‘‘The Lime-Silica Series of Min- 
erals,”’ Jour. Amer. Chem. Soc., 28, 1089-1114 (1906). 

(With E. S. Shepherd) ‘‘The Lime-Silica Series of Min- 
erals’”’ (with optical study by F. E. Wright), Amer. Jour. 
Sct., [4] 22, 265-302 (1906). 

(With E. T. Allen, E. S. Shepherd, W. P. White, and 
F. E. Wright) ‘‘Die Kalkkieselreihe der Minerale,” 7scher- 
mak’s mineralog. petrog. Mitt., 26, 169-232 (1907). 

(With J. K. Clement) ‘“‘SSome New Measurements with 
the Thermometer,’’ Amer. Jour. Sci., [4] 26, 405-463 
(1908). 

(With R. B. Sosman) ‘‘The Nitrogen Thermometer from 
Zinc to Palladium”’ (with investigation of metals by E. T. 
Allen), zbid., [4] 29, 93-161 (1910). 

“High-Temperature Gas Thermometry and Its Present 
Limitations,’’ Met. Chem. Eng., 8, 257-60 (1910). 

‘Some Mineral Relations from the Laboratory View- 
point,’’ Bull. Geol. Soc. Amer., 21, 141-78 (1910). 
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(With F. E. Wright) ‘“Heizmikroskope,’’ Centr. Min., 
Geol., pp. 423-25 (1910). 

(With R. B. Sosman) ‘‘Melting Points of Minerals in 
Light of Recent Investigations on the Gas Thermometer,” 
Amer. Jour. Sci., [4] 31, 341-49 (1911); translation in Z. 
anorg. Chem., 72, 1-10 (1911). 

“Die Untersuchung von Silikaten,” Z. Elektrochem., 17, 
609-616 (1911). 

(With R. B. Sosman) ‘‘High-Temperature Gas Ther- 
mometry”’ (with investigation of metals by E. T. Allen), 
Carnegie Inst. Wash. Pub., No. 157, 129 pp. (1911). 

“Recent Advances in High-Temperature Gas Ther- 
mometry,” Trans. Faraday Soc., 7, 136-45 (1911). 

“Geophysical Research,’’ Jour. Wash. Acad. Sci., 1, 247- 
60 (1911); reprinted in Smithsonian Annual Rept., pp. 
359-69 (1912). 

(With R. B. Sosman) ‘‘Nitrogen Thermometer Scale 
from 300° to 630° with a Direct Determination of the 
Boiling Point of Sulphur,’’ Jour. Wash. Acad. Sci., 2, 
167-76 (1912); also in Amer. Jour. Sci., [4] 33, 517-33 
(1912); translation in Ann. Physik, 38, 849-69 (1912). 

(With R. B, Sosman) ‘‘Expansion Coefficient of Graph- 
ite,’’ Jour. Ind. Eng. Chem., 4, 490-93 (1912); also in Jour. 
Wash. Acad. Sci., 2, 284-89 (1912). 

“Are Quantitative Physico-Chemical Studies of Rocks 
Practicable?’”’ Proc. 11th Int. Geol. Congr., Stockholm, 
1910, pp. 965-67 (1913). 

(With R. B. Sosman) ‘‘La Mesure des Températures 

levés par le Thermométre a Gaz,’’ Jour. Phys., {5] 2, 
727-49, 831-44, 899-911 (1912). 

(With E. §S. Shepherd) ‘“‘Water and the Magmatic 
Gases,”’ Jour. Wash. Acad. Sci., 3, 457-63 (1913); trans- 
lation in Compt. rend. Acad. Sci. Paris, 157, 958-61, 1027— 
30 (1913). 

(With E. S. Shepherd) ‘‘Water and Volcanic Activity,”’ 
Bull. Geol. Soc. Amer., 24, 573-606 (1913); reprinted in 
Smithsonian Rept., pp. 275-305 (1913). 

“The Geophysical Laboratory,’’ Trans. Amer. Ceram. 
Soc., 15, 49-54 (1913). 

(With R. B. Sosman and J. C. Hostetter) ‘‘Determina- 
tion of Mineral and Rock Densities at High Tempera- 
tures,”’ Amer. Jour. Sci., [4] 37, 1-39 (1914); translation 
“ = Jahrb. Mineral., Geol., Beilage Bd., 40, 119-62 

1915). 

“Das Studium der Mineralschmelzpunkte,’”’ Fortschr. 
Mineralog., Krist. Petrog., 4, 115-60 (1914). 

(With H. S. Washington) ‘“‘Present Condition of the 
Volcanoes of Southern Italy,’’ Bull. Geol. Soc. Amer., 26, 
375-88 (1915). 

(With G. F. Becker) ‘‘Note on Linear Force of Growing 
Crystals,’’ Jour. Geol., 24, 313-33 (1916); translation in 
Centr. Mineral., Geol., pp. 337-46, 364-73 (1916). 

“George Ferdinand Becker, 1847-1919,” Amer. Jour. 
Sci., [4] 48, 242-45 (1919). 


‘“‘Memorial of George Ferdinand Becker,’”’ Bull. Geol. 
Soc. Amer., 31, 14-25 (1920). 

“Optical Glass and Its Future as an American Indus- 
try,’ Jour. Franklin Inst., 190, 453-72 (1920). 

(With R. B. Sosman) ‘Realization of Absolute Scale of 
Temperature.’’ From Dictionary of Applied Physics, Vol. 
I, pp. 836-71, 1922. 

‘Possible Causes of Volcanic Activity at Lassen Peak,”’ 
Jour. Franklin Inst., 194, 569-82 (1922). 

“The Year’s Progress in Volcanology,” Bull. Nat. Re- 
search Council, No. 41, 7 [5] 71-73 (1924). 

(With E. T. Allen) ‘“‘Source of Heat and Source of 
Water in the Hot Springs of Lassen National Park,”’ 
Jour. Geol., 32, 178-90 (1924). 

“Hot Springs and Fumaroles of ‘The Geysers’ Region, 
Calif.,”’ ibid., 32, 459-60 (1924). 

“Study of Earth Movements in Calif.,’’ Science, 61, 
323-28 (1925). 

(With E. T. Allen) ‘‘Volcanic Activity and Hot Springs 
of Lassen Peak,’’ Carnegie Inst. Wash. Pub., No. 360, 
190 pp. (April, 1925). 

Some Causes of Volcanic Activity, 24 pp. Franklin 
Inst., 1925; also Jour. Franklin Inst., 200, 161-82 (1925). 

Scientific papers and discussions at 1925 meeting of the 
Section of Volcanology, American Geophysical Union, 
Jour. Wash. Acad. Sci., 15, 413-25 (1925). 

“Difficulties in the Study of Local Earth Movements,” 
thid., 16, 250-54 (1926). 

(With E. T. Allen) “Steam Wells and Other Thermal 
Activity at ‘The Geysers,’ Calif.,’”’ Carnegie Inst. Wash. 
Pub., No. 378, 106 pp. (1927). 

(With E. T. Allen, E. S. Shepherd, E. G. Zies, H. S. 
Washington, and F. E. Wright) Papers presented at 1927 
meeting of the Section of Volcanology, American Geo- 
cn Union, Bull. Nat. Research Council, 61, 255-69 
(1927). 

(With E. T. Allen) ‘‘Natural Steam Power in Calif.,”’ 
Nature, 122, 17-18, 27-28 (1928). 

Scientific papers at 1928 meeting of the Section of Vol- 
canology, American Geophysical Union, Jour. Wash. Acad. 
Sci., 18, 509-515 (1928). 

(With E. T. Allen) ‘‘Hot Springs of Yellowstone National 
Park,”’ Proc. Pacific Sci. Congr., 5th Congr., Can., 1933, 3, 
2275-83 (1934). 

“Natural and Artificial Ceramic Products,’’ Bull. Amer. 
Ceram. Soc., 13 [4] 85-95 (1934). 

(With E. T. Allen) ‘‘Hot Springs of Yellowstone Na- 
tional Park’’ (microscopic examinations by H. E. Mer- 
win), Carnegie Inst. Wash. Pub., No. 466, 515 pp. (1935). 

“‘An Adventure in Scientific Collaboration.’’ Reprinted 
from Cooperation in Research, Carnegie Inst. Wash. Pub., 
No. 501, 3-35 (1938). 

“The Hot-Spring Problem,’’ Bull. Geol. Soc. Amer., 50, 
317-36 (1939). 
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J. E. Hansen, Chairman, Ferro Enamel Corp., 4150 
East 56th St., Cleveland, Ohio 
C. ForrEsT TEFFT: Claycraft Co., Box 866, Columbus, 
Ohio 
J. D. SULLIVAN: 
Ohio 


Battelle Memorial Inst., Columbus, 


Committee on Rules 
W. KeitH McAFEE, Chairman, Universal Sanitary Mfg. 
Co., New Castle, Pa. (assisted by the chairman of the 
Rules Committee of each Class and Division) 


Committee on Publications 


J. D. Sutiivan, Chairman, Battelle Memorial Inst., 
Columbus, Ohio 


D. E. SHARP: Hartford-Empire Co., Hartford, Conn. 

E. E. MarRBAKER: Mellon Institute, Pittsburgh, Pa. 

J. B. Austin: Research Lab., U. S. Steel Corp., 
Kearny, N. J. 


R. C. Purpy (ex-officio): The American Ceramic So- 
ciety, 2525 N. High St., Columbus, Ohio 


Committee on Membership 
R. E. Brrcu, Chairman, Harbison-Walker Refractories 
Co., Pittsburgh, Pa. (assisted by the chairman of the 
Membership Committee of each Class and Division) 


Committee on Standards 
J. W. Wuittemore, Chairman, Virginia Polytechnic 
Inst., Blacksburg, Va. 
Subcommittee A on Definitions 
Emity C. VAN Scuorck, Chairman, The American 
Ceramic Society, 2525 N. High St., Columbus, Ohio 


J. B. Austin: Research Lab., U. S. Steel Corp., 
Kearny, N. J. 
H. T. Coss: Research Lab., Johns-Manville Corp., 


Manville, N. J. 
Subcommittee B on Raw Material Specifications 
(No appointments) 
Subcommittee C on Standardization of Tests 
(One member from each Division) 
Subcommittee D on Standardization of Products 
(One member from each Division) 


Committee on Sections and Divisions 
A. I. ANDREWS, Chairman, Dept. of Ceramic Engineer- 
ing, Univ. of Illinois, Urbana, II. 
REXFORD Newcoms, Jr.: Industrial 
Inc., 59 E. Van Buren St., Chicago, III. 
E. P. Poste: 309 McCallie Ave., Chattanooga, Tenn. 


Publications, 
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L. J. TrosteL: General Refractories Co., Baltimore, 
Md 


W. R. Morcan: Bay State Abrasive Products Co., 
Westboro, Mass. 
(Assisted by the chairman of each Division) 


Committee on Research 
ARTHUR A. WELLS, Chairman, Homer Laughlin China 
Co., Newell, W. Va. (assisted by a member from each 
Division) 


Committee on Geological Surveys 

H. Ries, Chairman, 401 Thurston Ave., Ithaca, N. Y. 

J. E. Lamar: State Geology Div., Univ. of Illinois, 
Urbana, IIl. 

O. C. Ratston: Nonmetals Div., U. S. Bureau of 
Mines, College Park, Md. 

W.M. WEIGEL: Missouri Pacific Bldg., St. Louis, Mo. 

Hewitt WILSon: Electrotechnical Lab., Bureau of 
Mines, Norris, Tenn. 

NORMAN PLUMMER: State Geological Survey of Kan- 
sas, Lawrence, Kans. 


Committee on Data 
D. G. BENNETT, Chairman, Mellon Institute, Pittsburgh, 
Pa., and F. P. Hatt, Onondaga Pottery Co., Syra- 
cuse, N. Y. (assisted by a member from each Division) 


Committee on Ceramic Education 
E. H. Fritz, Chairman, Westinghouse Electric & Mfg. 
Co., Derry, Pa. (Engineering Member, 1 year) 


C. M. Dopp: Dept. of Ceramic Engineering, Iowa 
State College, Ames, Iowa (Education Member, 2 
years) 

J. Easter: Carborundum Co., Niagara Falls, 


N. Y. (Industry Member, 3 years) 
J. S. Grecorius: Pittsburgh Plate Glass Co., Creigh- 
ton, Pa. (Technology Member, 4 years) 
Avice A. AyAars: 12479 Cedar Rd., Cleveland Heights, 
Ohio (Art Member, 5 years) 


Committee on Industrial Management 
W. KertH MCAFEE, Chairman, Universal Sanitary Mfg. 
Co., New Castle, Pa. (assisted by a member from each 
Division) 


Committee on Patents 
F. B. Fick, Chairman, 1706 First National Bank Bldg., 
Pittsburgh, Pa. 


J. C. Hostetter: Hartford-Empire Co., Hartford, 
Conn. 

F. H. Ripp_eE: Champion Spark Plug Co., Detroit, 
Mich. 


Committee on Film Library 
H. E. Srmpson, Chairman, Mellon Institute, Pittsburgh, 


a. 

C. R. Austin: Battelle Memorial Inst., Columbus, 
Ohio 

R.C. Purpy: The American Ceramic Society, 2525 
N. High St., Columbus, Ohio 


Committee on Dust Hazard (Air Hygiene) 
F. C. Furnt, Chairman, Hazel-Atlas Glass Co., Washing- 
ton, Pa. 
EDWARD SCHRAMM: Onondaga Pottery Co., Syracuse, 
V. P. AHEARN: National Industrial Sand Association, 
951 Munsey Bldg., Washington, D. C. 
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L. H. MiIL_ican: Norton Co., Worcester, Mass. 
L. M. Merritt: Div. of Safety and Hygiene of Ohio, 
Industrial Commission, Columbus, Ohio 


Advisory Board for Cooperation with U. S. Government 

A. F. GREAVES-WALKER: Univ. of North Carolina, 
Raleigh, N. C. (Education, Ceramic Engineering) 

A.I. ANDREWS: Univ. of Illinois, Urbana, Ill. (Enamel) 

G. W. Morey: Geophysical Laboratory, Washington, 
D. C. (Glass) 

Hewitt WILson: Electrotechnical Lab., Bureau of 
Mines, Norris, Tenn. (Ceramic Materials) 

H. M. KrANER: Bethlehem Steel Co., Bethlehem, Pa. 


(Refractories) 

E. F. Plums: Streator Brick Co., Streator, Ill. (Struc- 
tural Clay Products) 

F. H. RippLeE: Champion Spark Plug Co., Detroit, 


Mich. (White Wares) 


APPOINTED REPRESENTATIVES 
FOR 1941-1942 


American Association for the Advancement of Science 
R. C. Purpy: The American Ceramic Society, 2525 
N. High St., Columbus, Ohio 


American Foundrymen’s Association 
L. C. Hewitt, Chairman, Laclede-Christy Clay Products 
Co., St. Louis, Mo. 


American Society for Testing Materials 
Committee A-1 on Steel: H. F. STALEY, Metal & Thermit 
Corp., 120 Broadway, New York, N. Y. 
Committee C-8 on Refractories: N. W. Taytor, Penn- 
sylvania State College, State College, Pa. 
Committee C-11 on Gypsum: R. F. GELLER, National 
Bureau of Standards, Washington, D. C. 
Committee C-14 on Glass and Glass Products: G. W. 
Morey, Geophysical Laboratory, Washington, D. C. 

Committee C-15 on Manufactured Masonry Units: 
FREDERICK HEaTH, JR., Colonial Clays, Inc., 311 
Main St., Worcester, Mass. 

Committee D-3 on Gaseous Fuels: C. H. PARMELEE, 
Onondaga Pottery Co., Syracuse, N. Y. 

Committee D-9 on Electrical Insulating Materials: L. E. 
BARRINGER, General Electric Co., Schenectady, N. Y. 


American Society of Mechanical Engineers 
Petroleum Division: H. R. STRAIGHT, Straight Engi- 
neering Co., Adel, Iowa 
Process Division: W. Ke1tH MCAFEE, Universal Sani- 
tary Mfg. Co., New Castle, Pa. 


American Standards Association 

Sectional Committee on Minimum Requirements for 
Plumbing and Standardization of Plumbing Equip- 
ment (Project A-40): P. D. HELSgR, 394 S. Lexington 
Ave., White Plains, N. Y. 

Sectional Committee on Recommended Practice for Brick 
Masonry (Project A-41): J. W. WHITTEMORE, 
Virginia Polytechnic Inst., Blacksburg, Va. 

Sectional Committee on Coordination of Dimensions of 
Building Materials and Equipment (Project A-62): 
FREDERICK HEATH, JR., Colonial Clays, Inc., 
Worcester, Mass. 

Sectional Committee on Insulators for Electric Power 
Lines (Project C-29): D. H. Row.anp, Locke In- 
sulator Corp., Baltimore, Md. 

Sectional Committee on Classification of Coals (Project 
M-20): W.H. Futwetrer, 1600 Arch St., Philadel- 
phia, Pa. 

Sectional Committee on Scientific and Engineering Symbols 
and Abbreviations (Project Z-10): L. E. BARRINGER, 
General Electric Co., Schenectady, N. Y. 

Sectional Committee on Specifications for Sieves for Test- 
ing Purposes (Project Z-23): A. S. Watts, Dept. 
of Ceramic Engineering, Ohio State Univ., Columbus 
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Sectional Committee on Specifications and Methods of 
Test for Safety Glass (Project Z-26): D. E. SHARP, 
Hartford-Empire Co., Hartford, Conn.; U. E. Bowes 
(alternate), Owens-Illinois Glass Co., Toledo, Ohio 


International Association for Testing Materials 
S.M. PHEtprs: Mellon Institute, Pittsburgh, Pa. 


International Commission on Glass Technology 
J. C. Hostetrer: Hartford-Empire Co., Hartford 


International Chemical Congress 
ALEXANDER SILVERMAN: Dept. of Chemistry, Univ. of 
Pittsburgh, Pittsburgh, Pa. 


Inter-Society Color Council 

WoOLDEMAR WEYL, Chairman, Dept. of Ceramics, Penn- 
sylvania State College, State College, Pa. 

R. S. Hunter: National Bureau of Standards, Wash- 
ington, D. C. 

CAMPBELL ROBERTSON: E. I. du Pont de Nemours & 
Co., Inc., Perth Amboy, N. J. 

A. S. Watts: Ohio State Univ., Columbus, Ohio 

J. H. Koenic: Hall China Co., East Liverpool, Ohio 

C. H. ZWERMANN: Box 162, Robinson, IIl. 

H. D. CALLAHAN: U.S. Quarry Tile Co., East Sparta, 


Ohio 
F. P. HALL: Onondaga Pottery Co., Syracuse, N. Y. 
R.F. BRENNER: Anchor Hocking Glass Co., Lancaster, 
Ohio 


J. D. Terrick: E. I. du Pont de Nemours & Co., R. & 
H. Chemicals Dept., Ceramic Div., Perth Amboy, N. J. 


Illuminating Society and Luminous Glassware Guild 
W. C. Taytor, Chairman, Corning Glass Works, 
Corning, N. Y. 
R. A. MILLER: Pittsburgh Plate Glass Co., Pittsburgh 


R. R. Suivety: B. F. Drakenfeld & Co., Inc., Wash- 
ington, Pa. 
A. N. Finn: National Bureau of Standards, Washing- 


ton, D. C. 


National Research Council 
Division of Geology and Geography: R. B. SosMan, 
Research Lab., U. S. Steel Corp., Kearny, N. J. 
Division of Chemistry and Chemical Technology: G. W. 
Morey, Geophysical Laboratory, Washington, D. C. 


Orton Foundation Board 
L. E. BARRINGER: General Electric Co., Schenectady 


United States Department of Commerce, Division of Simplified 
Practice: Permanent Committee on Simplification of 
Variety and Standards of Vitrified Paving Brick 


C..C. Biam: 
Ohio 


Metropolitan Paving Brick Co., Canton, 


AUTUMN MEETING SCHEDULES 


Art: Blue Ridge, N. C., August 1-2 (for program 
see p. 257, this issue) 


Enamel: Porcelain Enamel Institute Forum, Ohio 
State University, October 8-10 


Glass: Conneaut Lake, Pa., September 12-13 
Materials and Equipment and White Wares: 


Summit Hotel, Uniontown, Pa., September 
19-20 

Refractories: Granville Inn, Granville, Ohio, Sep- 
tember 5-6 


Structural Clay Products with Structural Clay Prod- 
ucts Institute: Mayflower Hotel, Washington, 
D. C., November 4-6 
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INSTITUTE OF CERAMIC ENGINEERS 


Executive Committee 


President; E.H. Fritz, Westinghouse 
Electric & Mfg. Co., Derry, Pa. 
Vice-President: H.M.KRaner, Beth- 
lehem Steel Co., Bethlehem, Pa. 
Secretary: H.B.DuBors, Consolidated 
Feldspar Corp., Trenton, N. J. 
Past-President and Trustee Representa- 
tive: H. G. Worrram, Porcelain 
Enamel & Mfg. Co., Baltimore, Md. 


INSTITUTE OF CERAMIC ENGINEERS SEEKS 
OCCUPATIONAL DEFERMENT FOR CERAMIC 
ENGINEERS 


The following letter was sent on May 26, 1941, to the 
Committee on Higher Education in National Defense, 
American Council on Education, Washington, D. C. 


In behalf of the Institute of Ceramic Engineers of 
which I am President and which consists of more than three 
hundred graduate ceramic engineers, I would like to call 
your attention to the need of occupational deferment from 
military service for undergraduate and graduate students 
in ceramic engineering courses. I am approaching your 
Committee in this connection because Bulletin No. 11, 
which you issued on April 24, indicates that you have al- 
ready been successful in securing recognition by the War 
Department of the importance of occupational deferment 
for students in other engineering courses, such as civil, 
electrical, chemical, mining, and mechanical engineering. 
It is my purpose, therefore, in writing to you, to enlist your 
support in obtaining similar action in regard to ceramic 
engineering students. 

Ceramic engineering prepares men for work in various 
industries, many of which are extremely important to the 
National Defense program, for example, the manufacture 
of (1) refractory products for the steel industry and many 
of the nonferrous industries, (2) abrasives for the mechani- 
cal industries, (3) porcelain insulators for power lines, radio, 
and all types of electrical equipment, (4) glass products of 
all kinds, (5) sanitary porcelain products such as toilets 
and bathtubs, (6) structural clay products used in the 
building industries such as brick and tile, and (7) cement. 
From this it is apparent that ceramic engineers are im- 
portant to a wide variety of industries and that they are 
directly or indirectly taking part in many phases of the 
National Defense program, Training in ceramic engi- 
neering has much in common with that in chemical and 
metallurgical engineering, but the emphasis is principally 
on the nonmetallic products already listed which are made 
by high-temperature treatment and which require techni- 
cal specialists at every stage in the process. 

The supply of graduate ceramic engineers under present 
national conditions is not too plentiful and a shortage has 
already developed. Many of this year’s graduates will not 
become available to the industry because of their member- 
ship in the R.O.T.C., which will require immediate military 
service. Our organization, therefore, is convinced that it is 
necessary that the training of ceramic engineers in the 
schools is not interrupted and that they, therefore, are 
given consideration by the local draft boards for occupa- 
tional deferment. 

We note in your Bulletin No. 11 the statement by 
Brigadier-General Hershey that the Bureau of Labor 
Statistics is at present studying other professional occupa- 
tions besides the engineering occupations, which I have 
already mentioned, to determine whether a shortage exists 
and whether they should be considered for occupational 
deferment. We hope that it will be possible for you to 
exert your influence to have ceramic engineering also in- 
cluded in this study by the Bureau so that our ultimate 
objective may be realized. 
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We know from past experience that unless action of this 
kind is taken many of the present ceramic engineering 
students who will be called to military service before the 
completion of their academic work will be permanently lost 
to the profession. On the other hand, if these men are 
allowed to complete their work, even though they should be 
called at that time into military service, they would in 
most cases again return to the profession. We feel, there- 
fore, that the action which we are recommending is of vital 
importance in maintaining an adequate supply of ceramic 
engineers. 

I know that every member of our organization will 
appreciate any assistance your Committee can give us, and 
if you have any suggestions as to any further action that 
we should take on this matter, I shall be glad to hear from 
you. —E. H. Fritz, President 


ART DIVISION AUTUMN MEETING 
AUGUST 1 AND 2, 1941 BLUE RIDGE, N. C. 


The autumn meeting of the Art Division will be held at 
Blue Ridge, N. C., on Friday and Saturday, August 1 and 
2, 1941. 

The following program has been planned. 


Friday, August 1, 9:00 A.M. 

“Market Value of Good Design in Studio Ceramics’ 
by GENEVIEVE LAWLER, Associate Arts Studio, Swan- 
nanoa, N.C. Miss Lawler will exhibit examples of pottery 
made by the potters of the Southern Highlands. 

“A Résumé of the Ceramic Projects from the NYA in 
Georgia”’ by JacK Smoot, Director of Ceramics, NYA for 
Georgia, Atlanta, Ga. Mr. Smoot will illustrate his lec- 
ture with several objects made by the NYA in Georgia 
under his supervision. 


Friday, August 1, 8:00 P.M. 

“Pottery Making Among the Catawba and Cherokee 
Indians,”’ an illustrated lecture in Lee Hall by VLApIMIR 
FEWKES, University Museum, Philadelphia, Pa. 


Saturday, August 2, 9:00 A.M. 

“Approach to Ceramic Sculpture’ by EuGENE 
Deutscu, Chicago, Ill. Mr. Deutsch will demonstrate 
processes and will exhibit a collection of contemporary 
ceramic sculpture. 

“Ceramic Equipment and Materials’ by Han- 
SARD, Atlanta, Ga. 

Friday afternoon will be given over to visits to neighbor- 
ing potteries and to demonstrations and participation in 
the pottery workshop. An invitation has been extended 
to the group to visit the Southern Potteries plant at 


Erwin, Tenn. 
—KENNETH E. Situ, Chairman, Art Division 


Knowledge Is Acquired by Communication 


PAID MEMBERS ON GOOD SHIP CERAMICS 


Each year in the July issue of The Bulletin the curve 
showing the ever-rising tide of new members has been 
published. The tide continues to rise; there has been a 
net gain of 53 paid members for the period of June 30, 
1940, to June 30, 1941. 

In the calendar year of 1940 there was a net gain of 173 
in the number of paid members, but the war overseas and 
the service drafting at home have caused a considerable 
number of withdrawals of paid members. In spite of the 
173 net gain in 1940, the count on June 30, 1941, shows a 
net gain of only 53 paid members over the count made on 
June 30, 1940. 

The number of new members on the ‘‘Good Ship Ce- 
ramics’’ is increasing but not commensurate with the in- 
creased operating costs or with the increased urgency 
for cooperative pooling of research observations. 

The total of paid members on June 30, 1941, is 2171. 
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January 1 June 21 
2280 2169 


date. The FINISH depends on you. 


will be sent immediately. 


Paid Membership Record 


December 


Here is the Membership record for the year 1941 to 


If you invite a friend—interested enough in ceramics 
to advance his education and contacts—to join The 
Society the questioned finish will be easy to predict. 
Please write The American Ceramic Society, 2525 
North High St., Columbus, Ohio, for application 
cards or send in the names of the corporations and 


individuals wishing to join, and an application card 


? 


Date of Record Deferred | Subscriptions 
December 20, 1940 1995 | 260 | |. 3074 
January 20, 1941 2007. ~—262 27 «|| 220 3110 
March 10, 1941 2023. | 257 26 620 220 3146 
April 21, 1941 1794 247, 563 220 2871 
May 21, 1941 1839 249 | 47 | 580 220 ©2935 
June 21, 1941 1875 | 249 | «+45 584 220 «| 

Personal Membership Dues $12.50 Corporation Minimum Dues $25.00 
Vol. 20, No. 7 
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ROSTER OF PAID CORPORATION MEMBERS 


Abbé Engineering Co., New York, N. Y. 

Abingdon Sanitary Mfg. Co., Abingdon, III. 

AC Spark Plug Co., Flint, Mich. 

Adamston Flat Glass Co., Clarksburg, W. Va. 
Akron Porcelain Co., Akron, Ohio 

American Gas Assn., New York, N. Y. 

American Glass Corp., Greensburg, Pa. 

American Lava Corp., Chattanooga, Tenn. 
American Nepheline Corp., Rochester, N. Y. 
American Porcelain Enamel Co., Muskegon, Mich. 
American Potash & Chemical Corp., New York, N. Y. 
American Refractories Institute, Pittsburgh, Pa. 
American Rolling Mill Co., Middletown, Ohio 
American Stove Company, St. Louis, Mo. 
Amsler-Morton Co., Inc., Pittsburgh, Pa. 

Anchor Hocking Glass Corp., Lancaster, Ohio 
Arketex Ceramic Corp., Brazil, Ind. 

Armstrong Cork Co., Lancaster, Pa. 

Atlantic Terra Cotta Co., Perth Amboy, N. J. 


Babcock & Wilcox Co., New York, N. Y. 

Ball Brothers Co., Muncie, Ind. 

Baltimore Enamel & Novelty Co., Baltimore, Md. 

Bardin, Paul, e Hijos, Soc. Anon. Com., Buenos Aires, 
Argentina, South America 

Bausch & Lomb Optical Co., Rochester, N. Y. 

Belden Brick Co., Canton, Ohio 

Blue Ridge Glass Corp., Kingsport, Tenn. 

Bonnot Company, Canton, Ohio 

Braun Corp., Los Angeles, Calif. 

Brockway Glass Company, Inc., Brockway, Pa. 

Buck Glass Company, Baltimore, Md. 

Buffalo Pottery Co., Buffalo, N. Y. 


Ltd., Peterborough, 


Canadian General Electric Co., 
Ontario, Canada 

Canton Stamping & Enameling Co., Canton, Ohio 

CarborundumjCompany, Niagara Falls, N. Y. 

Carnegie-Illinois Steel Corp., Pittsburgh, Pa. 

Carr-Lowrey Glass Co., Baltimore, Md. 

Celo Mines, Inc., Burnsville, N. C. 

Central Silica Company, Zanesville, Ohio 

Ceramic Color & Chemical Mfg. Co., New Brighton, Pa. 

Ceramics Publishing Co., Inc., Newark, N. J. 

Certain-Teed Products Corp., Buffalo, N. Y. 

Champion Spark Plug Co., Detroit, Mich. 

Chattanooga Glass Co., Chattanooga, Tenn. 

Chicago Hardware Foundry Co., North Chicago, III. 

Chicago Pottery Co., Chicago, II. 

Chicago Vitreous Enamel Product Co., Cicero, IIl. 

Clark, N., & Sons, San Francisco, Calif. 

Colonial Insulator Co., Akron, Ohio 

Commercial Decal Products, Inc., East Liverpool, Ohio 

Consolidated Feldspar Corp., Trenton, N. J. 

Coors Porcelain Company, Golden, Colo. 

Corhart Refractories Co., Inc., Louisville, Ky. 

Corning Glass Works, Corning, N. Y. 

Crane Enamelware Company, Chattanooga, Tenn. 

Crooksville China Co., Crooksville, Ohio 

Crossley Machine Co., Trenton, N. J. 

Crossman Company, South Amboy, N. J. 

Crown Potteries Co., Evansville, Ind. 


DeVilbiss Co., Toledo, Ohio 

Dixon, Joseph, Crucible Co., Jersey City, N. J. 

Drakenfeld, B. F., & Co., New York, N. Y. 

Du Pont de Nemours, E. I., & Co., R. & H. Chemicals 
Dept., Wilmington, Del. 


Edgar Plastic Kaolin Co., Metuchen, N. J. 
Electric Auto-Lite Co., Fostoria, Ohio 
Electro Refractories & Alloys Corp., Buffalo, N. Y. 
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Empire Sheet & Tin Plate Co., Mansfield, Ohio 
Engelhard, Charles, Inc., Newark, N. J. 

English China Clays Sales Corp., New York, N. Y. 
Eureka Flint & Spar Co., Trenton, N. J. 

Exolon Company, Blasdell, N. Y. 


Fabrica de Ladrillos Industriales y Refractarios, Mon- 
terrey, N. L., Mexico 

Fairfacts Company, Inc., Trenton, N. J. 

Federal Seaboard Terra Cotta Corp., Perth Amboy, N. J. 

Ferro Enamel Corp., Cleveland, Ohio 

Ferro Enamels (Australia) Pty. Ltd., Alexandria, N.S.W., 
Australia 

Findlay Clay Products Co., Washington, Pa. 

Foote Mineral Co., Philadelphia, Pa. 

Fords Porcelain Works, Perth Amboy, N. J. 

Fostoria Glass Co., Moundsville, W. Va. 

Frazier-Simplex, Inc., Washington, Pa. 


Garco Products, Inc., Butler, Pa. 

Gayner Glass Works, Salem, N. J. 

General Ceramics Co., New York, N. Y. 

General Electric Co., Lamp Dept., Pitney Glass Works, 
Nela Park, Cleveland, Ohio 

George, W. S., Pottery Co., East Palestine, Ohio 

Gillinder Brothers, Inc., Port Jervis, N. Y. 

Gladding, McBean & Co., Lincoln, Placer County, Calif. 

Gleason-Tiebout Glass Co., Maspeth, N. Y. 

Glenboig Union Fireclay Co., Ltd., Glenboig, Scotland 

Great Lakes Foundry Sand Co., Detroit, Mich. 

Great Lakes Steel Corp., Detroit, Mich. 

Green, A. P., Fire Brick Co., Mexico, Mo. 


Haeger Potteries, Inc., Dundee, IIl. 

Hall China Company, East Liverpool, Ohio 
Hancock Brick & Tile Co., Findlay, Ohio 
Hanley Company, Summerville, Pa. 

Hanovia Chemical & Mfg. Co., Newark, N. J. 
Hardinge Company, Inc., York, Pa. | 

Harshaw Chemical Co., Cleveland, Ohio 
Hartford-Empire Co., Hartford, Conn. 

Haws Refractories Company, Johnstown, Pa. 
Hazel-Atlas Glass Co., Wheeling, W. Va. 
Hommel, O., Co., Pittsburgh, Pa. 

Houze, L. J., Convex Glass Co., Point Marion, Pa. 
Humphryes Manufacturing Co., Mansfield, Ohio 
Hygrade Sylvania Corp., Emporium, Pa. 


Illinois Clay Products Co., Joliet, Ill. 

Industrial Ceramic Products, Inc., Columbus, Ohio 

Ingram-Richardson Mfg. Company of Indiana, Inc., 
Frankfort, Ind. 

International Clay Machinery Co., Dayton, Ohio 

International Smelting & Refining Co., Akron, Ohio 

Ironton Fire Brick Co., Columbia, S. C. 

Isolantite, Incorporated, Belleville, N. J. 


Jova Brick Works, Roseton, N. Y. 


Kaolin, Incorporated, Spruce Pine, N. C. 
Kentucky Clay Mining Co., Mayfield, Ky. 
Kentucky-Tennessee Clay Co., Mayfield, Ky. 
Knowles, Edwin M., China Co., Newell, W. Va. 
Kohler Company, Kohler, Wis. 

Koppers Company, Pittsburgh, Pa. 

Kraftile Company, Niles, Calif. 


Laclede-Christy Clay Products Co., St. Louis, Mo. 
Lancaster Iron Works, Lancaster, Pa. 

Lapp Insulator Co., Inc., Le Roy, N. Y. 

Laughlin, Homer, China Co., Newell, W. Va. 

Lava Crucible Co. of Pittsburgh, Pittsburgh, Pa. 
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Lee Clay Products Company, Clearfield, Ky. 
Libbey Glass Company, Toledo, Ohio 
Libbey-Owens-Ford Glass Co., Toledo, Ohio 
Locke Insulator Corp., Baltimore, Md. 

Louthan Manufacturing Co., East Liverpool, Ohio 
Lynch, A. J., & Co., Los Angeles, Calif. 


Mansfield Sanitary Pottery, Inc., Perrysville, Ohio 
Maryland Glass Corp., Baltimore, Md. 

Maxson, Elwyn L., Los Angeles, Calif. 

McHose, L. H., Inc., Perth Amboy, N. J. 

McKee, Arthur G., & Co., Cleveland, Ohio 

Metal & Thermit Corp., New York, N. Y. 

Metro Glass Bottle Co., Jersey City, N. J. 

Mexico Refractories Co., Mexico, Mo. 

Mississippi Glass Co., New York, N. Y. 

Mitchell Clay Mfg. Co., St. Louis, Mo. 

Moore Enameling & Mfg. Co., West Lafayette, Ohio 
Moore & Munger, New York, N. Y. 

Mosaic Tile Company, Zanesville, Ohio 

Mount Clemens Pottery Co., Mount Clemens, Mich. 


National Engineering Co., Chicago, II. 

National Fireproofing Corp., Pittsburgh, Pa. 
National Gypsum Co., Clarence Center, N. Y. 
National Industrial Sand Assn., Washington, D. C. 
National Lead Co., Brooklyn, N. Y. 

National Lime and Stone Co., Findlay, Ohio 

New Castle Refractories Co., New Castle, Pa. 
New Jersey Porcelain Co., Trenton, N. J. 

New Jersey Pulverizing Co., New York, N. Y. 
Nippon Gaishi Kabushiki Kaisha, Nagoya, Japan 
Nippon Toki Kaisha, Ltd., Nagoya, Japan 

North American Refractories Co., Cleveland, Ohio 
North Carolina Feldspar Corp., Erwin, Tenn. 
Norton Company, Worcester, Mass. 


Ohio Clay Co., Cleveland, Ohio 

Ohio Hydrate & Supply Co., Woodville, Ohio 

be Insulator Company Div., Ohio Brass Co., Barberton, 
io 

Old Hickory Clay Co., Paducah, Ky. 

Olean Tile Co., Olean, N. Y. 

Onondaga Pottery Co., Syracuse, N. Y. 

Orefraction, Inc., Pittsburgh, Pa. 

Orton, Edward, Jr., Ceramic Foundation, Columbus, Ohio 

Owens-Illinois Glass Co., Alton, IIl. 

Owens-Illinois Pacific Coast Co., San Francisco, Calif. 


Pacific Clay Products, Los Angeles, Calif. 

Pacific Coast Borax Co., New York, N. Y. 
Pacific Tile & Porcelain Co., Los Angeles, Calif. 
Paper Makers Importing Co., Inc., Easton, Pa. 
Pass & Seymour, Inc., Solvay, N. Y. 
Pennsylvania Pulverizing Co., Lewistown, Pa. 
Pennsylvania Salt Mfg. Co., Philadelphia, Pa. 
Pfaudler Company, Rochester, N. Y. 

Pittsburgh Plate Glass Co., Creighton, Pa. 
Porcelain Enamel & Mfg. Co., Baltimore, Md. 
Porcelain Products, Inc., Findlay, Ohio 
Portsmouth Clay Products Co., Portsmouth, Ohio 
Potters Supply Co., East Liverpool, Ohio 
Precision Grinding Wheel Co., Philadelphia, Pa. 


Quigley Company, Inc., New York, N. Y. 
Ramtite Co., Chicago, IIl. 


Ransome Concrete Machinery Co., Dunellen, N. J. 
Remmey, Richard C., Son Co., Philadelphia, Pa. 
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Republic Steel Corp., Youngstown, Ohio 
Rickman & Rappe, Kéln-Kalk, Germany 
Riddell, W. A., Co., Bucyrus, Ohio 

Roseville Pottery Co., Zanesville, Ohio 
Ross-Tacony Crucible Co., Philadelphia, Pa. 
Rundle Manufacturing Co., Milwaukee, Wis. 
Rustless Iron Co., Ltd., Keighley, England 


Safety Grinding Wheel & Machine Co., Springfield, Ohio 
San Miguel Brewery, Inc., Manila, P. I. 

Schundler, F. E., & Co., Inc., Joliet, Ill. 

Seagram, Joseph E., & Sons, Inc., Louisville, Ky. 
Shenango Pottery Company, New Castle, Pa. 
Simonds Worden White Co., Dayton, Ohio 

Smith & Stone, Ltd., Georgetown, Ontario, Canada 
Solvay Process Company, Syracuse, N. Y. 

Spinks, H. C., Clay Co., Newport, Ky. 

Square D Company, Detroit, Mich. 

Standard Brick and Tile Corp., Evansville, Ind. 
Standard Lime & Stone Co., Baltimore, Md. 
Standard Sanitary Mfg. Co., Louisville, Ky. 

Star Porcelain Co., Trenton, N. J. 

Stark Brick Co., Canton, Ohio 

Stauffer Chemical Co., Inc., New York, N. Y. 
Steele, J. C., & Sons, Statesville, N. C. 

Sterling Grinding Wheel Co., Tiffin, Ohio 

Structural Clay Products Institute, Washington, D. C. 
Stupakoff Laboratories, Inc., Latrobe, Pa. 
Summitville Face Brick Co., Summitville, Ohio 

Sur Enamel & Stamping Works, Ltd., Calcutta, India 
Surface Combustion Corp., Toledo, Ohio 

Swindell Brothers, Baltimore, Md. 
Swindell-Dressler Corp., Pittsburgh, Pa. 


Taylor, Smith, & Taylor Co., Chester, W. Va. 
Texas Mining & Smelting Co., Laredo, Texas 
Titanium Alloy Mfg. Co., Niagara Falls, N. Y. 
Toyo Toki Kaisha, Kokura City, Japan 
Trenton Potteries Co., Trenton, N. J. 
Twyfords, Limited, Stoke-on-Trent, England 
Tyler, W. S., Company, Cleveland, Ohio 


Union Electrical Porcelain Works, Inc., Trenton, N. J. 
United Clay Mines Corp., Trenton, N. J. 

United Glass Bottle Mfrs., Ltd., London, England 
United States Gypsum Co., Chicago, III. 

Universal Clay Products Co., Sandusky, Ohio 
Universal Dental Co., Philadelphia, Pa. 

Universal Sanitary Mfg. Co., New Castle, Pa. 


Vanderbilt, R. T., Company, New York, N. Y. 

Vereeniging Brick & Tile Co., Ltd., Vereeniging, Transvaal, 
South Africa 

Vesuvius Crucible Co., Swissvale, Pa. 

Victor Insulators, Inc., Victor, N. Y. 

Vitrefrax Corporation, Los Angeles, Calif. 

Vitreous Steel Products Co., Cleveland, Ohio 

Vitro Manufacturing Co., Pittsburgh, Pa. 


Wallace China Co., Ltd., Huntington Park, Calif. 
Waltham Grinding Wheel Co., Waltham, Mass. 
Washington Porcelain Co., Washington, N. J. 
Wayne Laboratories, Waynesboro, Pa. 

Western Brick Co., Danville, Ill. 

Western Electric Co., Chicago, IIl. 
Westinghouse Electric & Mfg. Co., Derry, Pa. 
West Virginia Brick Co., Charleston, W. Va. 
Wheeling Steel Corp., Yorkville, Ohio 
Wisconsin Porcelain Co., Sun Prairie, Wis. 


CORPORATION MEMBERSHIPS 
ARE PROFITABLE INVESTMENTS 
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NEW MEMBERS FOR JUNE 


Personal 

*CrEw, Horace F., 866 E. Broad St., Columbus, Ohio. 

DALTON, ROBERT H., 152 Watauga Ave., Corning, N. Y.; 
chemist, Corning Glass Works. 

Kumar, Raj, Khemchand Raj Kumar Crucible Works, 
Jullundur City, India; general manager. 

L., Battelle Memorial Institute, 505 King 
Ave., Columbus, Ohio. 

McNAuGHTON, RONALD R., c/o Central Technical Library, 
Consolidated Mining & Smelting Co. of Canada, Ltd., 
Trail, British Columbia, Canada; chief metallurgist. 

ScCRIBNER, ROGER G., 39 Washington Ave., Tiffin, Ohio; 
chief ceramic engineer, Sterling Grinding Wheel Co. 

Simons, T. MITCHELL, JR., Habersham Resident Project, 
NYA for Georgia, Clarkesville, Ga.; ceramic supervisor. 


*Former member of The Society rejoining. 


Student 
University of Illinois: ROBERT R. RouGH. 
Iowa State College: Lioyp L. WELLS, Jr. 
North Carolina State College: SAMUEL L. THOMAS, JR., 
and HENRY H. THomas. 


MEMBERSHIP WORKERS’ RECORD 


Personal 
J. T. Littleton 1 Office 6 
Student 
C. M. Dodd 1 W. W. Kriegel 2 
R. K. Hursh 1 


Grand Total 1 


ROSTER CHANGES DURING JUNE* 


BREMOND, PIERRE, Cie Générale de Construction de 
Fours, 80 Rue Gorge de Loup, Lyon, Vayse, Rhone, 
France (Sévres, France) 

BRISCOE, JOHN W., Westfield, Ill. (Indianapolis, Ind.) 

BucCHHOLzZ, RUSSELL A., Vitro Manufacturing Co., Corliss 
Sta., Pittsburgh, Pa. (Kenmore, N. Y.) 

Cook, HERMAN L., 220 Collingwood Ave., Dayton, Ohio 
(Pittsburgh, Pa.) 

CROCKETT, WILLIAM E., 305 Gardner Ave., Trenton, N. J. 
(Rolla, Mo.) 

DAMMANN, ARTHUR, 37-51 79th St., Jackson Heights, 
N. Y. (Amityville, N. Y.) 

GALINDO, GABRIEL, Panama, Republic of Panama, Central 
America (Atlanta, Ga.) 

GentscH, B. F., Company I, 53rd Quartermaster’s 
Regiment, Fort Bragg, N. C. (Trenton, N. J.) 

HAZEL, JOHN J., 2108 S. Main St., Findlay, Ohio (Cleve- 
land, Ohio) 

HENDRICKSON, V. E., 5567 Hampton St., Pittsburgh, Pa. 
(Aspinwall, Pa.) 

Jones, Hartow G., 654 E. Main St., Owosso, Mich. 
(Beaver, Pa.) 

Kinc, BURNHAM W., JR., Harshaw Chemical Co., 1945 
East 97th St., Cleveland, Ohio (Urbana, III.) 

KoustapD, JoHN A., Ely Court and High St., Metuchen, 
N. J. (Perth Amboy, N. J.) 

LESTER, FRANK P., The President, Reading Rd. at Green- 
wood Ave., Cincinnati, Ohio (New York, N. Y.) 

ROLKE, HERBERT J., c/o ‘‘Cimex” Ltda., Rua Mexico 
168, 11 and Sala 1105, Rio de Janeiro, Brazil (Sao 
Paulo, Brazil) 

SCHLIENTZ, DoNALD T., 1509 2nd Ave., Bessemer, Ala. 
(Falmouth, Mass.) 

SHONFELD, T. H., 2222 Coventry Rd., Cleveland Heights, 
Ohio (Washington, D. C.) 

SOMMERVILLE, JAMES L., Company A, 28th Battalion, 


* Address in parentheses is former address. 
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Engineer Replacement Center, Ft. Leonard Wood, Mo. 
(Bridgeton, N. J.) 

TRABERT, LOREN A., Route 2, c/o Corbin’s, Antioch, III. 
(Macomb, III.) 

TURNBULL, GALE, 2634 Portland St., Los Angeles, Calif. 
(Vernon, Calif.) 

ZWERMANN, Cart H., Box 162, Robinson, Ill. (Seattle, 
Wash.) 


PERSONAL NOTES 


G. E. F. LUNDELL ELECTED A.S.T.M. 
PRESIDENT 


G. E. F. Lundell, chief chemist of the Division of Chem- 
istry, National Bureau of Standards, Washington, D. C., 
has been elected president of the American Society for 
Testing Materials. 

Dr. Lundell has been a member of The American Ce- 
ramic Society since 1926 and is also a Fellow of The Society. 


LAWRENCE EUGENE BARRINGER 
HONORED AT NEW YORK STATE 
COLLEGE OF CERAMICS 


Honorary Degree of Doctor of Science 

The honorary degree of Doctor of Science was conferred 
upon Lawrence E. Barringer, General Electric Co., Sche- 
nectady, N. Y., at the commencement exercises of the New 
York State College of Ceramics in June. Dr. Barringer 
is Trustee of the Art Division of The Society. 


Others Receive Degrees 

George Blumenthal received the professional degree of 
ceramic engineer, and George H. Mann, a senior engineer, 
was awarded the prize and certificate of award of the 
Ceramic Association of New York for submitting the best 
senior thesis. 

There were thirty-seven ceramic engineers, eighteen 
glass technologists, and eleven industrial ceramic de- 
signers in the 1941 graduating class. Almost all of the 
graduates secured employment before graduation. 


NECROLOGY 


WILLIAM BURTON 


Word has been received of the death of William Burton, 
managing director of the Pilkington’s Tile & Pottery Co., 
Ltd., Clifton Junction, near Manchester, England. He 
was seventy-nine years old. Mr. Burton had many 
personal acquaintances and friends in the United States 
and was widely known because of his writings and activities 
in ceramics. 


SABURO MOMOKI 


Saburo Momoki, president of the Toyo Toki Kaisha, 
Ltd., Kokura, Japan, died recently in Japan. Mr. Momoki 
had been a Personal Member of The American Ceramic 
Society since 1920 and had been a Corporation Voter since 
1923. He was affiliated with the White Wares Division. 


Forty-Fourth Annual Meeting 
Cincinnati, Ohio 
April 19-25, 1942 
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SCHOOL NOTES 


UNIVERSITY OF WASHINGTON 


Carl H. Zwermann, acting head of the Department of 
Ceramics, University of Washington, Seattle, Wash., be- 
gan a year of active duty in the Engineers Reserve of the 
Army on July 1. Hehas been given a year’s leave of ab- 
sence, and his place will be taken by Joseph A. Pask. 


Joseph A. Pask 


Mr. Pask received his Bachelor of Science degree at the 
University of Illinois in 1934 and his Master’s degree at the 
University of Washington in 1935. He then worked for a 
year at the Willamina Clay Products Co., Willamina, Oreg. 
In the fall of 1936, he returned to the University of Illinois 
to obtain his Ph.D. degree. He held an Engineering 
Experiment Station fellowship until the spring of 1938, at 
which time he became an instructor, the position which 
he still holds and from which he has a year’s leave of ab- 
sence. He is completing work on his Ph.D. degree and 
will be employed this summer at Norris, Tenn. 


UNIVERSITY OF ILLINOIS 


News of Graduate Students 

H. A. Van Derck Fréchette, who has held a graduate 
school scholarship in ceramic engineering during the 
past year at the University of Illinois, has received an 
appointment as teaching assistant at the New York State 
College of Ceramics, Alfred, N. Y., for 1941-1942. He 
received his Master of Science degree from the University 
of Illinois in June, 1940, after spending two years as a 
research graduate assistant in the Engineering Experiment 
Station. 

A. R. Rodriguez, Manila, Philippine Islands, received 
his Ph.D. degree in ceramics from the University of II- 
linois this year. After spending several months visiting 
manufacturing plants in this country, he will go back to 
Manila in September to start a Department of Ceramics 
at the University of the Philippines. 

He received his B.S. in 1931 and M.S. in 1938 from the 
University of the Philippines. After graduation, he 
served as an instructor of physical chemistry at the same 
University before coming to the United States to study 
ceramics. 


WEST VIRGINIA_ CERAMIC EXTENSION 
COURSES AT NEWELL, W. VA. 


Ceramic Art Exhibit 

The fourth annual exhibition of the work of the students 
of the University of West Virginia Extension Courses in 
ceramic art opened in the East Liverpool, Ohio, Public 
Library on June 26. Diplomas and prizes were awarded 
at that time. 

Pottery manufacturers, organizations, and business men 
contributed generously to give encouragement to the 
successful students (contributions varied from ten to one 
hundred dollars). An independent jury judged the work 
and awarded the prizes. The classification of prizes and 
amounts, however, was decided by the faculty committee. 


Thermochemical Mineralogy 

The subjects studied in the science classes were difficult, 
as may be shown by the following final examination given 
to students in thermochemical mineralogy. 

Answer all three questions. 
In the equilibrium diagram of the system Al,O;-CaO-SiO 

1. Trace the progress of melting of the composition 
CaO 10, Al,O; 40, and SiOz. 50%. If 100 lb. of batch are 
used, calculate by the various lengths of the levers (a) how 
much melt there is, how much undissolved crystal phase is 
present, and what the composition of the crystal phase is 
when all of the SiO, has gone into solution and (b) how 
much undissolved crystal remains when all of the SiO, 
and anorthite have gone into solution. 

2. Trace the progress of crystallization of a melt of the 
composition CaO 33.5, Al,O; 30.0, and SiO, 36.5%. If 
100 lb. of melt are used, calculate by the various lengths 
of the levers the amount of crystal phase separated out and 
the composition of the crystals when the composition of 
the mother liquor reaches the quintuple point. 

3. Take 100 lb. of melt of the composition CaO 30, 
Al.O; 20, and SiO, 50% and cool until the mother liquor 
attains the composition CaO 25, Al,O; 15, and SiO, 60%. 
Determine by molecular calculation and not by the levers 
what crystals have separated out and how much of each. 

Shop technicians studying with Harry Thiemecke re- 
ceived an average grade of 88 in this examination; five 
received 100 and one received 34. This is an excellent 
showing in a very worth-while educational enterprise. 


OHIO STATE UNIVERSITY 


Ceramic Engineering Degrees, 1941 

Professional Degree of Ceramic Engineer: LymMan C. 
Atuy, (B.Met.E., 1923), Porcelain Enamel & Mfg. Co., 
Baltimore, Md.; RoBert W. Hopkins (B.Cer.E., 1931), 
2444 Sanford Ave., Alton, Ill.; Jonn M. Nerr (B.Cer.E., 
1928), 61 Jefferson Ave., Columbus, Ohio; WiLvLarp E. 
PALMER (B.Cer.E., 1929), Taylor, Smith, & Taylor Co., 
East Liverpool, Ohio; Epwarp C. SEABRIGHT (B.Cer.E., 
1930), Electromaster, Inc., Detroit, Mich.; Grorcre H. 
SPENCER-STRONG (B.Cer.E., 1928; M.Sc., 1931), Porcelain 
Enamel & Mfg. Co., Baltimore, Md.; Ray T. WATKINS 
(B.Cer.E., 1918), U. S. Tariff Commission, Ceramic Div., 
Washington, D. C. 

Doctor of Philosophy in Ceramic Engineering: WiILL1AM 
C. Bey (B.S. in Cer.E., North Carolina State College of 
Agriculture and Engineering; M.Sc.), Greensboro, N. C. 

Master of Science in Ceramic Engineering:* Howarp E. 
Petty, Amherst, Ohio, Harbison-Walker Refractories Co., 
Pittsburgh, Pa., and Hat F. RANDOLPH, Anderson, Ind., 
2nd Lt., 330th Infantry Corps, U.S. Army. 

Bachelor of Science in Ceramic Engineering: WILLIAM G. 
Cooper, Columbus, Ohio (undecided); ARTHUR E. CurR- 
RIER, Columbus, Ohio, 2nd Lt., Corps of Engineers, U. S. 
Army; LAWRENCE D. Hower, Osborn, Ohio, Carnegie- 
Illinois Steel Corp., South Works, Chicago, IIl.; ROBERT 


* Probable positions of graduates are listed after their 
names. 
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S. Hower, Osborn, Ohio, 2nd Lt., Corps of Engineers, 
U. S. Army; Pup P. Irwin, Columbus, Ohio (un- 
decided); James H. Jacost, Molino, Fla., 2nd Lt., Corps 
of Engineers, U. S. Army; WitttaAmM H. LINKHORN, 
Columbus, Ohio, 2nd Lt., Corps of Engineers, U. S. Army; 
J. TEp McQuaiwE, Canton, Ohio, 2nd Lt., Corps of Engi- 
neers, U. S. Army; J. ALLEN PIERCE, Columbus, Ohio, 
Orton Fellowship, 1941-1942, Ohio State Univ.; DoNALp 
E. POSTLEWAITE, Columbus, Ohio, Universal Sanitary 
Mfg. Co., Camden Division, Camden, N. J.; MALVERN M. 
REUTER, Columbus, Ohio, Assistant, Dept. of Ceramic 
Engineering, Ohio State Univ., 1941-1942; Howarp F. 
RUSSELL, Columbus, Ohio, Nash-Kelvinator Corp., 
Grand Rapids, Mich.; WutLt1AM J. SCHARFENAKER, 
Columbus, Ohio, Carnegie-Illinois Steel Corp., South 
Works, Chicago, Ill.; and A. WILLIAM WITZEMANN, 
Columbus, Ohio, Carnegie-Illinois Steel Corp., South 
Works, Chicago, III. 


Ceramic Graduates in Defense Work 

The Department received calls for fifty-five ceramic 
engineering graduates. The placement of graduates, how- 
ever, was limited to defense and essential industries. 
Opportunities for undergraduates are abundant and all 
interested undergraduates will be placed in positions for 
the summer. 

The Department is organizing for 1941-1942 to stress 
work in the branches of ceramics bearing on the essential 
defense industries. 


Student Branch Meeting 

H. M. Kraner of the Bethlehem Steel Corp., Bethlehem, 
Pa., spoke on ‘‘Use of Refractories in the Steel Industry’’ 
at a meeting of the Student Branch on May 14. Mr. 
Kraner, who has had extensive experience in spark-plug 
porcelains, mullite refractories, and refractories, included 
slides in his talk which showed the use and the results of 
using refractories in blast furnaces, Bessemer converters, 
and open-hearth furnaces. 


UNIVERSITY OF ALABAMA 


Student Branch Activities during 1940-1941 

At a meeting of the Student Branch on October 24, 
Professor Le Clair, Head of the Department of Fine Arts, 
gave a talk on the design and making of pottery. 

At the December meeting, Douglas McConnell of the 
McConnell Sales and Engineering Corporation addressed 
the Student Branch on ‘‘The Economics and Social Pur- 
pose in Industrial Organization.’’ A lively discussion 
followed the talk. 

At the meeting held in March, J. H. Varner, district 
manager of the Harbison-Walker Refractories Company, 
discussed the manufacture of silica and fire-clay refrac- 
tories. This was a joint meeting with the Alchemists, and 
there was a large attendance. 

At the last meeting in April, color films of the Carborun- 
dum Company showing thin sections of refractories with 
polarized light and reactions at high temperatures were 
presented. The meeting was concluded by a social 
gathering and refreshments were served. 

The Student Branch cooperated completely in the Chem- 
istry Day program held on April 18. Pottery was made 
by throwing and casting, sheet metal was enameled, and 
many other interesting displays were set up in the ceramic 
laboratories. The rapid quenching without cracking of 
the new Corning high-silica glass aroused much interest 
among the visitors. 


Officers for 1941-1942 

Officers of the Student Branch for 1941-1942 are as 
follows: President, Hershel Emison; Vice-President, 
Andrew Tencza; Secretary, Joseph Metz; and T,reasurer, 


John W. Lewis. 
—Howarp P. CRAMMER, Secretary 
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REVIEW OF MINERAL INDUSTRIES 
EXTENSION WORK IN PENNSYLVANIA 


Excerpts of article by H. B. Northrup from Mineral 
Industries, Pennsylvania State College, Vol. 10, No. 8, 
May, 1941. 


History and Develop t of Ext Instruction 

Mineral industries extension instruction was pioneered 
by The Pennsylvania State College. Mining extension 
was organized in 1893 and constituted what is believed to 
be the first vocational adult educational effort in that field 
in America. From 1894 to 1899, 27 extension bulletins 
were printed and distributed free for the benefit of classes 
in the coal-mining industry, and free lectures were deliv- 
ered by a corps of teachers of the mining department of 
the College ‘‘to the mining employees at their customary 
place of assembly upon matters of interest to them in their 
occupation.” In 1899, the State Legislature reduced the 
appropriation to the College and the extension pamphlets 
and lectures were discontinued. 

From 1899 until 1919, several attempts were made to 
resume the extension services in mining through industrial 
grants for travel and publications and through voluntary 
contributions by members of the resident staff. The work 
consisted mainly of lectures and demonstrations and 
served the purpose of creating the desire for more training 
and additional information of a more formal character. 

In 1928, the name of the School was changed, by trustee 
action, from School of Mines and Metallurgy to the School 
of Mineral Industries, and the working structure of the 
School was organized under the three functional, collabo- 
rating, interdependent divisions, viz., resident instruction, 
correspondence and extension instruction, and research. 
This functional organization is comparable with the 
organization of the College as a whole. 

The federal Smith-Hughes law, passed in 1917, made 
federal and state funds available for vocational education. 
Mining extension was revived in 1919 and the College em- 
ployed one full-time extension professor to reorganize the 
work and instruct the classes. In 1923, the State Depart- 
ment of Mines and the State Department of Public Instruc- 
tion entered into a formal agreement with the School of 
Mining and Metallurgy to assist the College in its extension 
program. Classes were organized to study the State min- 
ing laws and State Department of Mines’ previous exami- 
nation questions and answers, in preparation for coming 
State examinations for certification of competency as 
underground officials. Mimeographed lesson material 
was used at first, and in 1927 and 1929 mining instruction 
and mining teacher-training lessons were printed in pam- 
phlet form. 

In 1931, the extension activities of the School were placed 
on an organized basis compatible with the newly reorgan- 
ized School of Mineral Industries and a director was 
appointed to take full charge of the work. During that 
year, at a conference in Harrisburg, an agreement was con- 
summated between the State Departments of Public In- 
struction, Mines, Labor and Industry, and the College, 
whereby extension classes in the field of the mineral indus- 
tries could be organized by the College throughout the 
State under “public supervision and control’’ in close 
cooperation with the State Department of Public Instruc- 
tion, the other State departments collaborating. 


Teachers Chosen from Industry 

Extension class teachers are (1) selected from local indus- 
tries by the extension supervisors, (2) recommended by 
them to the local school districts for election to teach 
specific subject matter, (3) elected by the school boards of 
the districts as regular members of the teaching force, and 
(4) equipped by the State Department of Public Instruc- 
tion with a Vocational Extension Certificate, good for one 
year and renewable if their services have been satisfactory. 
Because they are employed locally, they are appreciative 
of the educational needs of the groups they serve as well as 
the local social and economic conditions which have a di- 
rect bearing on all local educational programs. Each 
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teacher must have an educational background that meets 
the requirements of the College and he must also have had 
at least six years of industrial experience (or its equivalent) 
in the industry from which his vocational pupils come. 

A class may be started anywhere in the State on petition 
by a sufficient number of men, all of whom shall be resi- 
dents of the local school district. The instruction is given 
on a three-year basis, and the College prefers that no pro- 
gram be started in any center with an enrollment of fewer 
than 25 men. These men shall be over 18 years of age and 
employed in the industry for which the training curriculum 
was prepared. Natural mortality accounts for a registra- 
tion of about 15 of these same men for the third year of the 
work. Each student pays a $5.00 registration fee; of this 
amount, $2.50 to $3.50 purchases his textbook and the re- 
mainder is refunded if he attends 75% of his scheduled 
class hours. This constitutes his total expenditure for a 
minimum of 144 hours of class instruction. 

The scope of the work of the extension classes of the 
division in Pennsylvania for 1940-1941 is summarized in 
Table I. 


TABLE I 
Teach- Enroll- 
Curriculum Centers Classes Counties’ ers ment 
Ceramics 8 3 152 
Metallurgy 18 50 14 50 1173 
Coal Mining 60 77 16 61 1788 
Mine Mechaniza- 
tion 4 9 3 9 500 
Petroleum and 
Natural Gas 8 31 8 31 721 
Total 106 188 49 166 4334 


The supervisory force of the division is limited by State 
appropriation and the present staff can handle adequately 
an enrollment of approximately that given in the table. 
Many requests are received annually for new classes in all 
of the extension curricula, some of which have to be de- 
ferred because of inability to organize and supervise them 
according to present standards. 


NOTES FOR CERAMISTS 


W. W. COFFEEN P.E.I. RESEARCH 
ASSOCIATE 


G. H. McIntyre, research director of the Ferro Enamel 
Corporation and chairman of the Research Associate 
Committee of the Porcelain Enamel Institute, has an- 
nounced the appointment of William W. Coffeen as re- 
search associate for the Porcelain Enamel Institute at the 
National Bureau of Standards, Washington, D. C. The 
work of the research associate, which has been ably carried 
on by Paul L. Smith for the past three years, is supervised 
by the Research Associate Committee. 

Mr. Coffeen has been instructor in ceramic engineering 
at the Georgia School of Technology, Atlanta, Ga. 


REPORT ON GEOLOGY OF NEW JERSEY 


The Division of Geology and Topography of the New 
Jersey Department of Conservation and Development has 
issued a revision of Bulletin No. 50, ‘‘The Geology of 
New Jersey” by J. V. Lewis and H. B. Kummel. The 
report, which was originally published in 1914, has been re- 
vised and rewritten by H. B. Kummel, former state geolo- 
gist of New Jersey, who summarizes all the knowledge 
that has been gained so far of the complex geology of New 
Jersey. The bulletin contains fifteen illustrations and 
203 pages of text and may be purchased for 35 cents from 
the Department of Conservation and Development, State 
House Annex, Trenton, N. J. 


PACIFIC NORTHWEST CLAYWORKERS’ 
ASSOCIATION 


The Pacific Northwest Clayworkers’ Association will 
hold its summer meeting on July 18, 1941, at Spokane, 
Washington. The following program has been arranged. 


9:30 a.M.: Visit Gladding, McBean & Co. plant at Mica 
and nearby clay pits. 

12:15 p.m.: Lunch at Davenport Hotel, Spokane (75 
cents). 

1:30 p.m.: Visit Washington Brick & Lime Co. plant at 
Dishman. 

6:30 p.m.: Dinner at Davenport Hotel ($1.25). Eric 
Johnston, vice-president of the U. S. Chamber of Com- 
merce, will speak on ‘‘Behind the Scenes at Washing- 
ton.”’ 

—Carv H. ZWERMANN, Secretary 


ELECTROCHEMICAL SOCIETY AUTUMN 
MEETING 


The Electrochemical Society will hold its autumn meet- 
ing in Chicago, IIl., October 1-4, 1941, at the Hotel Knick- 
erbocker. Three of the five technical sessions will be de- 
voted to discussions of electrodeposition and electroorganic 
and miscellaneous topics. 


E. M. HOMMEL HEADS O. HOMMEL 
COMPANY 


Ernest M. Hommel has been elected president of the O. 
Hommel Company to succeed his father, Oscar Hommel, 
who died in April, 1941. Mr. Hommel has been actively 
associated with the Company for the last eight years as a 
_ representative, and he has been vice-president since 
1929. 


Ernest M. Hommel 
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THE AMERICAN 


2525 N. HIGH ST. 


is September 21I—for advertising copy to be 
used in the October 1941 Membership Roster of 
The American Ceramic Society. 


The Membership Roster is an up-to-date list of 
all the paid members of The Society. It will be 
referred to constantly and therefore is an effec- 
tive sales message opportunity. 


Number of Insertions 


I month 3 months 6 months 12 months 
Full page $66.00 $60.00 $52.00 $44.00 


Half page 36.00 33.00 30.00 26.00 
Quarter page 20.00 18.00 16.50 15.00 
Eighth page 10.75 9.90 9.00 8.25 


Classified advertisements: 35 words for 
$1.10 per insertion 


Cover positions: list plus 25% 


First page preceding or following reading 
matter: list plus 20% 


Color rates: on application 


Reading notices not accepted 


CERAMIC SOCIETY, INC. 


COLUMBUS, OHIO 


t 
: 


The Society Key is an attractive piece of jewelry in 
yellow gold with blue enamel. The size of the key is 
about 114 inches by 34 of an inch. 


The key is available with the inscriptions of “Member,” 
“Fellow,” or “Student.” 


The price of the gold-filled key is $3.25 and the solid 
gold key may be purchased for $6.50. 


ADDRESS ALL ORDERS TO THE 


AMERICAN CERAMIC SOCIETY 


2525 N. HIGH ST. COLUMBUS, OHIO 


| 
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American Ceramic Society 


“SIMPLEX”? COLOR DRYER 


Controlled uniformity in either decorating or annealing can be 


expected from ‘‘Simplex’’ Lehrs. 


The ‘‘Simplex’'’ Color Dryer is another of those controlled atmos- 
phere pieces of equipment of good mechanical design, built by 


Simplex, that takes care of the second and third steps in decorating. 


Most anyone can learn by experience. Smart glass plant managers 


learn from each other. 


A Simplex Representative will gladly tell you the results obtained 


with Simplex designs. 


FRAZIER-SIMPLEX, INC. 
ENGINEERS 


436 EAST BEAU STREET WASHINGTON, PENNA., U.S. A. 
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12 Bulletin of The—BUYERS’ GUIDE 


Abrasives 
Carborundum Co. (Carborundum and 
Aloxite) 
Celo Mines, Inc. (Almanite Garnet) 
The Hommel, O., Co., Inc. 
Norton Co. (Alundum-Crystolon) 
Air Conditioning Systems 
Frazier-Simplex, Inc. 
Aloxite (Refractory Products) 
Carborundum Co. 
Alumina (Hydrate and Calcined) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
The Vitro Mfg. Co. 
Alumina (Fused) Brick and Tile 
Electro Refractories & Alloys Corp. 
The Vitro Mfg. Co. 
Aluminum Oxide (Calcine) 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Aluminum Oxide (Fused) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Harshaw Chemical Co. 
Norton Co. 
The Vitro Mfg. Co. 
Alundum (Refractory Products) 
Norton Co. 
Ammonium Bicarbonate 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Solvay Sales Corp. 
Ammonium Bifluoride 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Ammonium Carbonate 
Ceramic Color & ao Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Antimony Sulphide 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Arches eee Suspending, and Circu- 
ar) 
Frazier-Simplex, Inc. 
Arsenic 
Drakenfeld, B. F., & Co. 
Harshaw Chemical ma 
The Hommel, O., Co., 
Richardson Mite. Co. of Indiana, 


In 
Automatic Brick Car Loaders 
Lancaster Iron Works, Inc. 
Ball Mills 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
ne 
McDanel Porcelain Co. 
The Vitro Mfg. C 
Ball Mills (Laboratory ” Type) 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
ne. 
The Vitro Mfg. Co. 
Barium Carbonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Basic Oxides 
Porcelain Enamel and Mfg. Co. 
Batch Systems 
Frazier-Simplex, Inc. 


Lancaster Iron Works, Inc. 
National Engineering Co. 
Batts 
Carborundum Co. Aloxite’’) 
Denver Fire Clay 
Norton Co. Crystolon) 
1 


Bery 
Foote Mineral Co. 

Bichromate of Soda 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Bitstone 
Potters Supply Co. 

Blocks (Refractory) 

Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 

Norton Co. 

The Vitro Mfg. Co. 

Body Stains 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., In 

Bone Ash 
Denver Fire Clay Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc 

Borax 
American Potash & Chemical Corp. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., In 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Borax Glass 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Pacific Coast Borax Co. 

The Vitro Mfg. Co. 

Boric Acid (Anhydrous) 

Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Pacific Coast’ Borax Co. 
The Vitro Mfg. Co. 

Boric Acid (Crystal, Granular, or Powder) 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 

Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pacific Coast Borax Co. 
The Vitro Mfg. Co. 

Boron Carbide 
Norton Co. 

Brick Machines (also Barrows, Molds) 
Lancaster Iron Works, Inc. 

Brick (Refractory) 

Carborundum Co. (‘‘Carbofrax Aloxite’’) 
Corhart Co. 

Denver Fire Clay C 

Electro Refractories & Alloys Corp. 
Norton Co. 

The Vitro Mfg. Co. 

Cadmium Sulphide 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Carbofrax (Refractory Products) 
Carborundum Co. 

Carbonates (Barium, Lead) 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

The Vitro Mfg. Co. 

Castings 
Lancaster Iron Works, Inc. 

Caustic Potash 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Solvay Sales Corp. 

Caustic Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 


Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Cements 
Carborundum Co. 
Corhart Refractories Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Pennsylvania Salt Mfg. Co. 
Ceramic Chemicals 
Ceramic Color & rene Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Cerium Oxide 
Drakenfeld, B. F., & Co. 
Foote Mineral Co. 
Chromite (Natural Chromate of Iron) 
Foote Mineral Co. 
Chromium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
Clay (Ball) 
Ceramic Color & Chemical rx: Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Potters Supply Co. 
Spinks, H. C., Clay Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 
Clay (Bentonite) 
Great Lakes Foundry Sand Co. 
Clay (Block) 
Du gS de Nemours, E. I., & Co., Inc., 
R. &. H. Chemicals Dept. 
Clay (China) 


Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Clay—Cleaners, Feeders 
Lancaster Iron Works, Inc. 

Clay (Electrical, Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Enamel) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc.,. 

R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 

Kentucky Clay Mining Co. 
Maxson, Elwyn L. 
Metal & Thermit Corp. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Clay (Fire) 
Denver Fire Clay Co. 
Great Lakes Seantiey Sand Co. 
Maxson, Elwyn L 
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American Ceramic Society 


California Representative 
E. L. Maxson 
112 W. 9th St. 
Los Angeles, Calif. 


THE EDWARD ORTON, JR., CERAMIC FOUNDATION 
1445 SUMMIT STREET COLUMBUS, OHIO 


STANDARDIZING PYROMETRIC CONES 


HEN compounding a given cone body, the components are 

carefully weighed and mixed dry. A representative sample 
of the batch is made into cones and tested against standard 
cones. The deformations of the test cone and the standard cone 
must be identical; if not, a correction is made in the batch. 
In case the deformations are not identical after the correction 
has been made and tested, the batch is further corrected until 
the action of the cone under test and that of the standard cone 
are identical. The deformations of the cones must check in 
both a gas-fired kiln and an electric furnace. 


South American Repre- 
sentative 
The Ferro Enamel Corp. 


4150 E. 56th St. 
Cleveland, Ohio 


225 Broadway 


Ceramic Specialties Include 


Whiting : Paris White : Magnesite oO. ‘HOMME d : co. 
Cornwall Stone : Barium Carbonate Quality First - Since 1891 
Zinc Oxide : Enameling Clays: Etc. 


HAMMILL & GILLESPIE, INC. 


Importers since 1848 


THE HOUSE OF HOMMEL 


CLAYS 


English China and Ball 


Quality 


TALCS 


CHEMICALS 
HEATING ELEMENTS tee 
CERAMIC BODIES gig IMMEDIATE 
SAGGER USES SHIPMENT 


LET OTHERS IMITATE WE ORIGINATE 


Pacific Coast Agents 


L. H. BUTCHER CO. 


Les Angeles - Salt Lake City - San Francisco - Portland - Seattle 


New York 


13 
| 
& 
2 
~ 
ALL CERAMIC WEEDS 
4 
ke. 
; 


14 


Bulletin of The 


Guaranteed 
B O R A 99140,-100% Pure 


Select the Brand which has back of it years of successful use 
by experienced Ceramists | 


Pacific Coast Borax Co., New York 


Chicago 


BORIC ACID 


Los Angeles | 


BACK NUMBERS 


JOURNAL OF AMERICAN CERAMIC SOCIETY 
AND ALL IMPORTANT MAGAZINES FROM THE WORLD OVER 


We furnish single copies, volumes, or sets reasonably and promptly | 
WRITE, PHONE OR WIRE PERIODICALS DEPARTMENT 


THE H. W. WILSON COMPANY 


950 University Avenue, New York 


Ceramic 
Give 


We Manufacture— 


Pins—all shapes and lengths 
Stilts 

Thimbles 

Spurs 

Saggers 

Crucibles 

Tile for Decorating Kilns 


THE POTTERS SUPPLY COMPANY 


EAST LIVERPOOL, OHIO 


We Sell— 
Ball Clays—Kentucky 
Sagger Clays—Kentucky 
Ground Fire Clay—Ohio, 

Pennsylvania 

Bitstone—all sizes 
Fire Brick 
Imported Paris White 
Domestic Whiting 
Georgia Kaolin 
Modeling Clay 
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American Ceramic Soctety 


The the Rochies 


e POTTERY CLAYS 


English and American 


CERAMIC COLORS 
Blythe Colour Works, Ltd. 


SLABS...SETTERS...SAGGERS 


New Castle Refractories Co. 


STANDARD PYROMETRIC CONES 


Edward Orton, Jr., Ceramic Foundation 


FRANTZ FERROFILTERS 


LAKEFIELD NEPHELINE SYENITE 
Great Lakes Foundry Sand Co. 


ELWYN L. MAXSON 
112 W. 9TH ST. Cornamic Materials LOS ANGELES 


HIGHEST QUALITY 
IMPORTED ann DOMESTIC 


CLAYS 


FLINT TALC 
WHITING 


PRECIPITATED CALCIUM CARBONATE 


fee 
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Paper Makers Importing Co. 
Potters Supply Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
Clay (German Vallendar) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co.. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


ne. 
Kentucky Clay Mining Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Clay (Micronized) 

Porcelain Enamel and Mfg. Co. 

Clay Miners 
Great Lakes Foundry Sand Co. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Spinks, H. C., Clay Co. 

Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Potters) 

Denver Fire Clay Co. 
Hammill & Gillespie, Inc. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Spinks, H. C., Clay Co 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Process Equipment) 
Lancaster Iron Works, Inc. 
National Engineering Co. 

Clay (Sagger) 

Great Lakes Foundry Sand Co. 
The Hommel, O., Co., Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Potters Supply Co. 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay-Slip (Albany) 

Hammill & Gillespie, Inc. 
United Clay Mines Corp. 

Clay (Wad) 

Kentucky Clay Mining Co. 
Potters Supply Co 

Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Clay (Wall Tile) 

Hammill & Gillespie, Inc. 
Kentucky Clay Mining Co. 
Maxson, Elwyn L 

Paper Importing Co. 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 

Cleaners 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 

Cleaners, Chemical 
Harshaw Chemical Co. 
Pennsylvania Salt Mfg. Co. 

Clocks (Gauge Board) 

The Hommel, O., Co., Inc. 
Cobalt Oxide 
Ceramic Color & oe Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., In 

Ingram- Richardson Mfg. Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cobalt Sulphate 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Colors 
Ceramic Color & “om? Mfg. Co. 
Drakenfeld, B. F., 

Du Pont de & Co., inc., 
R. &. H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., In 

Ingram- -Richardson Mfg. Ge of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Cone Plaques 
Industrial Ceramic Products, Inc. 

Cones 
The Edward Orton, Jr., Ceramic Founda- 

tion 

Conveying Equipment 
Frazier-Simplex, Inc. 

Lancaster Iron Works, Inc. 


National Engineering Co. 
Copper Oxide 

Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Corhart 

Corhart Refractories Co. 
Cornwall Stone (Imported) 

Drakenfeld, B. F., & Co. 


Du Pont de Nemours, E. I., & Co., Inc., 


R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
Crucibles (Filter, Melting, Ignition) 
Carborundum Co. 
Denver Fire Clay Co. 
Norton Co. 
Potters Supply Co. 
Crushers (Clay) 
Lancaster Iron Works, Inc. 
Cryolite (see Kryolith) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals con 
Harshaw Chemical Co. 
The Hommel, Co., Ime. 
Pennsylvania oO Mfg. Co. 
The Vitro Mfg. 
Crystolon ( Preéucts) 
Norton Co. 
Cullet, Washing Plants, Incinerators, Crush- 
ers 
Frazier-Simplex, Inc. 
Cutters (Bar) 
Industrial Ceramic Products, Inc. 
Decorating Supplies 
Ceramic Color & ee Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. A. ox Co., ine:, 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Disintegrators 
Lancaster Iron Works, Inc. 
National Engineering Co. 
Dryer (Pipe Rack) 
Lancaster Iron Works, Inc. 
Drying Machinery 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Proctor & Schwartz, Inc. 
Electrocast Refractories 
Corhart Refractories Co. 
Enamelers’ Borax 
Porcelain Enamel and Mfg. Co. 
Enameling Equipment (Complete) 
Ceramic Color & Chemical Mfg. Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co 


The Vitro Mfg. Co. 
Enameling Furnaces 
Carborundum Co. 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Lancaster Iron Works, Inc. 
Norton Co. 
Enameling Iron (Sheet) 
American Rolling Mill Co. 
Enameling Muffies 
Carborundum Co. (Carbofraz) 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Norton Co. (Alundum) 
Enameling (Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 

Metal & Thermit Corp. 

Porcelain Enamel and Mfg. Co. 

Titanium Alloy & Mfg. Co. 

The Vitro Mfg. Co. 

Enamels 

Ceramic Color & Chemical Mfg. Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

& H. Chemicals Dept. 

Harshaw Chemical 

The Hommel, O., Co., 

Ingram- Richardson Site. ‘Co. of Indiana, 
Inc. 

Porcelain Enamel and Mfg. Co. 

The Vitro Mfg. Co. 

Enamel Oxide 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 


Enamels (Porcelain) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Mfg. Co. of Indiana, 
ne. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 

Equipment (Porcelain Enameling) 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 

Feldspar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Filter Fabrics 
Metakloth Company 

Fire Brick 
Carborundum Co. 

Corhart Refractories Co. 

Denver Fire Clay Co. 

Electro nelactarins & Alloys Corp. 
Norton Co. 

Fire Brick—Process Equipment 
Lancaster Iron Works, Inc. 

Fire Clay 
Denver Fire Clay Co. 

Great Lakes Foundry Sand Co, 
Spinks, H. C., Clay Co. 
Thomas Alabama Kaolin Co. 

Flint 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 
Great Lakes Foundry Sand Co. 
Harshaw Chemica! Co. 

The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 

Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 

Flint Pebbles 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
The Vitro Mfg. Co. 
Floors (Non-Slip) 
Norton Co. 
Fluorspar 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
French Flint 
Maxson, Elwyn L. 
- Paper Makers Importing Co. 
rit 
Ceramic Color & Chemical Mfg. Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Frosting Mixtures 
Drakenfeld, B. F., & Co. 
Harshaw Chemical 
The Hommel, O., Co 
Fuel Oil Systems ‘and ‘Stokers 
Frazier-Simplex, Inc. 
Furnaces 
Carborundum Co. (Carboradiant) 
Denver Fire Clay Co. 
Frazier-Simplex, Inc. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


nc. 
Swindell-Dressler Corp. 
Furnaces, Enameling 
Swindell-Dressler Corp. 
Glass Bending Ovens, Glass Decorating Ma- 
chines 
Frazier-Simplex, Inc. 
Glass Equipment 
Lancaster Iron Works, Inc. 
Glass Melting Tanks and Furnaces 
Frazier-Simplex, Inc. 
Glass Sand 
Great Lakes Foundry Sand Co. 
Glass Thickness Gauge 
Bausch & Lomb Optical Co. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 
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American Ceramic Society 


INGRAM-RICHARDSON MFG. CO. OF IND... 
FRANKFORT, INDIANA, 


= LOUTHAN MANUFACTUR 
CERAMIC SPECIALISTS SINCE 1901 
EAST LIVERPOOL, OHIO LOS ANGELES 


NEW YORK 


Post Office Box 1888 


All Types of Circular and Straight Tunnel Kiins 


SWINDELL-DRESSLER CORPORATION 


Pittsburgh, Pa. 


Lehrs and Enameling Furnaces, Electric and Gas Fired 


Full Details Furnished on Request 


OPPORTUNITY IN HOUSTON! 


f CERAMIST, POTTER, PRODUCTION 
°T MANAGER or SALES EXECUTIVE 


To acquire an interest in an Art Ware Pottery whose owners 
are inexperienced, and consequently require capable associates 
who are in position to make nominal cash investment to ex- 
pand the corporation, or will sell outright on very easy terms. 
The only Art Ware Pottery in Texas and has proved that 
Southern merchants are eager to purchase merchandise manu- 
factured in the South. Texas has abundant deposits of fine 
clays, most favorable freight and water rates, cheap natural 
gas, and ample white, colored and Mexican labor. 
An opportunity to grow with the fastest expanding section 
of our Country. 
If you are sincere and can meet the requirements, tell us about 
yourself and the amount of capital you would invest. Your 
confidence will be respected. 
MARSHALL COMPANY 
“23 YEARS OF CONTINUOUS SERVICE” 
1006 Main Street Houston, Texas 


POSITION WANTED 


Ceramic Engineer, young graduate 
of New York State College of Ce- 
ramics, experienced in high-voltage 
electrical porcelain, basic refrac- 
tories, and dolomitic lime, desires 
position in production or research. 
Member of The American Ceramic 
Society and of the Institute of Ce- 
ramic Engineers. Address Box 194F, 
American Ceramic Society, 2525 N. 
High St., Columbus, Ohio. 


WANTED 


Ceramic Engineer, single, with tunnel 
kiln operating and construction experi- 
ence to build and operate Fire Brick 
plant in Buenos Aires, Argentina. Ad- 
dress Box 191F, American Ceramic 
Society, 2525 N. High St., Columbus, O. 


WANTED TO BUY OUT-OF-PRINT 


Journals of 
The American Ceramic Society 
June, 1921, Part II 


1923 Yearbook January 
1924 February 1933 \ February 


1934 January Bulletin January Journal 
February Journal March Bulletin 
April Bulletin 
1938 April Bulletin, June Bulletin 
Communicate with the Officers of 


THE AMERICAN CERAMIC SOCIETY 
2525 North High Street Columbus, Ohio 
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Glazes and Enamels 
Ceramic Color & or Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
Ingram- -Richardson Mfg. cm of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Glaze Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals cag 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L 
Paper Makers Importing Co. 
Goggles 
The Hommel, O., Co., Inc. 
Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Gold Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc 
Granulators 
Lancaster Iron Works, Inc. 
Grinding Wheels 
Carborundum Co. (Carborundum and 
Aloxite) 
Norton Co. (Alundum-Crystolon) 

Hearths 

Carborundum Co. (Carbofrax heat treat- 
ing) 

Corhart Refractories Co. 

Norton Co. (Crystolon) 

Hearths (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 
Norton Co. 

Hydrofiuoric Acid 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Iron Chromite 
Harshaw Chemical Co. 

Iron (Enameling) 
American Kolling Mill Co. 

Iron Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, EB. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Porcelain Enamel and Mfg. Co. 
The Vitro Mfg. Co. 

Kaolin 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Thomas Alabama Kaolin Co. 
United Clay Mines Corp. 
The Vitro Mfg. Co. 

Kilns, China (Decorating) 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Frazier-Simplex, inc. 
The Hommel, O., Co., Inc. 
Swindell-Dressler Corp. 

Kilns (Electric, Circular, Tunnel) 
Swindell-Dressler Corp. 

Kiln Furniture (Silicon Carbide, Semi-Silicon 
Carbide) (Refractory) 

Electro Refractories & Alloys Corp. 
Louthan Mfg. Co. 

Kyanite 
Celo Mines, Inc. 

Kryolith (see Cryolite) 

Pennsylvania Salt Mfg. Co. 

Laboratory Ware 

Norton Co. 

Lehr Tile (High Aluminous Clay, Electrically 
Sintered Aluminum xide, Silicon 
Carbide) 

Carborundum Co. 
Electro Refractories & Alloys Corp. 

Lehrs 

Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 
Lehrs (Electric or Fuel Heated) 
Frazier-Simplex, Inc. 
Swindell-Dressler Corp. 

Lehr Loaders 

Frazier-Simplex, Inc. 


Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick, and Tile) 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
<n Mfg. Co. of Indiana, 
nc. 
Norton Co. 
The Vitro Mfg. Co. 

Lithium Carbonate 
Drakenfeld, B. F., & Co. 

Foote Mineral Co. 

Lithium Minerals 
Foote Mineral Co. 

Loaders (Bucket) 

National Engineering Co. 

Magnesia (Fused) 

Electro Refractories & Alloys Corp. 
Norton Co. 

Magnesia (Sintered, Calcined) 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 
& H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 

Porcelain Enamel and Mfg. Co. 

Magnesite 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. 

R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Magnesite Calcined 
Foote Mineral Co. 

The Hommel, O., Co., Inc 

Magnesium Carbonate 
Drakenfeld, B. F., & Co. 

Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 

Manganese 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, & 

R.&. H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Manganese Dioxide 
Drakenfeld, B. F., & Co. 

Foote Mineral Co. 

Manganese (Oxide) 

Ceramic Color & Chemical Mfg. Co. 
Corhart Refractories Co. 

Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Harshaw Chemical Co. 

The Hommel, O., Co., Inc. 
Masks (Breathing) 

Drakenfeld, B. F., & Co. 

Metals (Porcelain Enameling) 

American Rolling Mill Co. 

Micronized Products 
Porcelain Enamel and Mfg. Co. 

Microscopes (Polarizing) 

Bausch & Lomb Optical Co. 

Minerals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 

Du Pont de Nemours, E. I., & Co., Inc., 

R. & H. Chemicals Dept. 

Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 

Mixers 
National Engineering Co. 

Mixers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mixers (Concrete, Paving, Road Paving, 
Plaster, Asphalt, Truck, Mortar, 
Bituminous) 

Lancaster Iron Works, Inc. 

Mixers (Laboratory) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Mold Sanders 
Lancaster Iron Works, Inc. 

Muffles (Furnace) (Laboratory) 

Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Frazier-Simplex, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 

Inc. 

Norton Co. 

Mullers (Batch) 

Lancaster Iron Works, Inc. 
National Engineering Co. 

Muriatic Acid 
Denver Fire Clay Co. 

Harshaw Chemical Co. 


The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Needle Antimony 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nepheline Syenite 
Great Lakes Foundry Sand Co. 
Nickel Salts 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Nitrates (Cobalt, Sodium) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. & Inc.. 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Nitre 
Harshaw Chemical 
The Hommel, O., Co. 
Norbide (Norton Boron Carbide) 
Norton Co. 
Olivine 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Opacifiers 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical 
The Hommel, O., Co., 
Ingram- Richardson Nite. Co. of Indiana, 
Inc. 
Metal & Thermit Corp. 
Pennsylvania Salt Mfg. Co. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Overglaze Colors 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Oxides 


Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, ir. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Metal & Thermit Corp. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Palladium Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Pins 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Ingram-Richardson Mfg. Co. of Indiana, 


Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Pins (Tile Setter) 
Louthan Mfg. Co. 
Placing Sand 
Great Lakes Foundry Sand Co. 
United Clay Mines Corp. 
Platinum Decorations 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc. 
Polariscopes 
Bausch & Lomb Optical Co. 
Frazier-Simplex, Inc. 
Porcelain Enameling Service (Practical) 
American Rolling Mill Co 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. 
The Hommel, O., Co., 
Richardson Mite. of Indiana, 
nc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Porcelain Enamels 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. 
a Mfg. Co. of Indiana, 
ne 
Pgrcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Potters Wheels 
Denver Fire Clay Co. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc, 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
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Loss on ignition 13.89% 
1 Sili Si 44.74 
99 PURE KAOLINITE Aluminum oxide 39.47 
“Properly Priced for Very Large Users’ 
Write for Information and Samples Lime (CaO) 0.00 
Magnesia (MgO) 0.00 
P. C. E. CONE 35 A. Alkalis (Na:O0,K:0) 0.00 

—20 microns 98.00% 
THE THOMAS ALABAMA KAOLIN CO $0.96 
Mechanical — 6 70.94 
2412 Ken Oak Road, Baltimore, Md. Composition 
Mines: Chalk Bluff, Ala. Processing Plant: Hackleburg, Ala. —05 “ 21.75 


WANTED 


Experienced engineer, familiar with 
all technical and practical details of dry 
pressed and extruded electrical porce- 
lain and steatite body manufacture. In 
applying, outline complete detailed 
education and all phases of experience. 
Address your reply to Box 193F, The 
American Ceramic Society, 2525 N. 


High St., Columbus, Ohio. 


WANTED 


Recent graduate or practical man as 
laboratory assistant. Control testing and 
development of refractories. Permanent 
position, good opportunities, location 
Chicago. State full particulars in first 
letter. Address Box 192F, The American 
Ceramic Society, 2525 N. High St., 
Columbus, Ohio. 


POTTERIES - PLASTIC MFG. 


Patented sanitary-airtight-money-space 
saving, refrigerator pitcher. 


Sanitary features alone, besides other 
ones, needed in every home, institution, 
etc. 

A money maker for a live manufacturer. 


Royalty basis, write, 


Dod Haslup 
Grafton, West Virginia 


CERAMITALC 
Registered in U. S. Patent Office 


For—WALL TILE 
DINNERWARE and 
REFRACTORY BODIES 


LIBERAL SAMPLES FREE 


INTERNATIONAL PULP CO. 


41 PARK ROW NEW YORK 


THE SHARP-SCHURTZ 


COMPANY 


CHEMISTS FOR THE CERAMIC INDUSTRY 


WE HAVE FULLY EQUIPPED LABORATORIES AT 


LANCASTER, OHIO U.S.A. 


EMERSON P.. POSTE 


CONSULTING CHEMICAL ENGINEER 


ANALYSES: CERAMIC RAW MATERIALS AND PRODUCTS, 


FUELS, IRON AND STEEL, ETC. 


SPECIAL INVESTIGATIONS: PHYSICAL AND CHEMI- 


CAL TESTS ON ENAMEL, ETC. 


309 McCALLIE AVE., 
CHATTANOOGA, TENN. 
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Solvay Sales Corp. 
The Vitro Mfg. Co. 
Producer Glass Plants 
Frazier-Simplex, Inc. 
Pug Mills 
Lancaster Iron Works, Inc. 
Pyrites (Natural Iron Sulphide) 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Pyrometer Tubes 
Carborundum Co. 
Montgomery Porcelain Products Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Pyrometers (Optical, Radiation, Surface, Im- 
mersion, Needl e) 
Leeds & Northrup Co. 
Pyrometer Instrument Co. 
Pyrometric Cones 
The Edward Orton, Jr., Ceramic Founda- 
tion 
Racks, Firing (Refractory) 
Louthan Mfg. Co. 
Raw Material Handling Equipment 
Frazier-Simplex, Inc. 
Lancaster Iron Works, Inc. 
Refractometers 
Bausch & Lomb Optical Co. 
Electro Refractories & Alloys Corp. 
Refractories 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Louthan Mfg. Co. 
Norton Co. 
Refractory Materials 
Carborundum Co. 
Corhart Refractories Co. 
Denver Fire Clay Co. 
Electro itectusten & Alloys Corp. 
Louthan Mfg. Co. 
Norton Co. 
Thomas Alabama Kaolin Co. 
Titanium Alloy & Mfg. Co 
Respirators 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
Rutile 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Foote Mineral Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Saggers 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Potters Supply Co. 
Salt Cake 
American Potash & Chemical Corp. 
Drakenfeld, B. F., & Co 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Sandblast Sand 
Great Lakes Foundry Sand Co. 
Sand Grinder and Sifters 
Lancaster Iron Works, Inc. 
Saponin 
The Hommel, O., Co., Inc. 
Screening and Magnetic Separators 
National Engineering Co. 
Selenite of Sodium 
Drakenfeld, B. F., & Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Selenium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Setters (Tableware) 
Louthan Mfg. Co. 
Sheets (Enameling Iron) 
American Rolling Mill Co. 
Silica (Fused) 
Electro Refractories & Alloys Corp. 
The Hommel, O., Co., Inc. 
Silicate of Soda 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Silicon Carbide 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 


Silicon Carbide Firesand 
Carborundum Co. 
Sillimanite Refractories 
Denver Fire Clay Co. 
Electro ieleactantes & Alloys Corp. 
Slabs (Furnace) 
Carborundum Co. 
Electro Refractories & Alloys Corp. 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Norton Co. 
Soda Ash 
American Potash & Chemical Corp. 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Solvay Sales Corp. 
The Vitro Mfg. Co. 
Sodium Antimonate 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. i., & Co., Ine., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Sodium Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Denver Fire Clay Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Sodium Metasilicate 
Harshaw Chemical Co. 
Sodium Nitrite 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Sodium Silica Fluoride 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Sodium Uranate 
Drakenfeld. B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Soot Blowers 
Frazier-Simplex, Inc. 
Special Machines 
Frazier-Simplex, Inc. 
Spar 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Maxson, Elwyn L. 
Paper Makers Importing Co. 
Pennsylvania Pulverizing Co. 
The Vitro Mfg. Co. 
Spray Booths 
The Hommel, O., Co., Inc. 
Spraying Equipment 
The Hommel, O., Co., Inc. 
Spurs 
Louthan Mfg. Co. 
Potters Supply Co. 
Stacks 
Lancaster Iron Works, Inc. 
Steel Plate Construction 
Lancaster Iron Works, Inc. 
Stilts 
The Hommel, O., Co., Inc. 
Industrial Ceramic Products, Inc. 
Louthan Mfg. Co. 
Potters Supply Co. 
Sulfuric Acid 
Denver Fire Clay Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Pennsylvania Salt Mfg. Co. 
Talc 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers Importing Co. 
Tanks 
Frazier-Simplex, Inc. 
Tank Blocks 
Corhart Refractories Co. 
Tanks (Pickle) 
The Hommel, O., Co., Inc. 
Tanks for Raw Material Steel or Concrete 
Lancaster Iron Works, Inc. 
Tile (Floor) 
Norton Co. 
Tile (Muffie) 
Carborundum Co. 


Electro Refractories & Alloys Corp. 
Norton Co. 
Tile Setter Pins 
Louthan Mfg. Co. 
Tile (Refractory) 
Carborundum Co. (Carbofrax) 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
Norton Co. 
Thomas Alabama Kaolin Co. 
Tile (Wall) 
Denver Fire Clay Co. 
Thomas Alabama Kaolin Co. 
Tin Oxide 
Ceramic Color & eee Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc 
Metal & Thermit Corp. 
The Vitro Mfg. Co. 
Titanium 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Titanium Oxide 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy Mfg. Co. 
The Vitro Mfg. Co. 
Trisodium Phosphate 
Harshaw Chemical Co. 
Trucks 
Lancaster Iron Works, Inc. 
Tubes (Insulating) 
Carborundum Co. 
Louthan Mfg. Co. 
McDanel Refractory Porcelain Co. 
Norton Co. 
Tubes (Pyrometer) 
Carborundum Co. 
Denver Fire Clay Co. 
Electro Refractories & Alloys Corp. 
McDanel Refractory Porcelain Co. 
Montgomery Porcelain Products Co. 
Norton Co. 
Uranium Oxide 
Drakenfeld, B. F., & Co. 
Harshaw Chemical 
The Hommel, O., Co. 
Uranium Oxide 
Drakenfeld, B. F., 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
The Hommel, O., Co., Inc 
The Vitro Mfg. Co. 
Water Softening Plants 
Frazier-Simplex, Inc. 
Wet Enamel 
Ceramic Color & Chemical Mfg. Co. 
The Hommel, O., Co., Inc. i 
Ingram-Richardson Mfg. Co. of Indiana, 
Inc. 
Porcelain Enamel and Mfg. Co. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Whiting 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld, B. F., & Co. 
Du Pont de Nemours, EB. 1., & Co., Inc., 
R. & H. Chemicals Dept. 
Hammill & Gillespie, Inc. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Paper Makers Importing Co. 
The Vitro Mfg. Co. 
Winding Drums 
Lancaster Iron Works, Inc. 
Zinc Oxide 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
The Vitro Mfg. Co. 
Zircon 
Foote Mineral Co. 
The Hommel, O., Co., Inc 
Zirconia 
Ceramic Color & Chemical Mfg. Co. 
Du Pont de Nemours, E. I., & Co., Inc., 
R. & H. Chemicals Dept. 
Harshaw Chemical Co. 
The Hommel, O., Co., Inc. 
Metal & Thermit Corp. 
Titanium Alloy & Mfg. Co. 
The Vitro Mfg. Co. 
Zirconium Oxide 
Foote Mineral Co. 
The Hommel, O., Co., Inc. 
Titanium Alloy Mfg. Co. 
Zirkite (Natural ZrO:) 
Foote Mineral Co. 
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AMERICA’S NEWEST SCIENTIFIC DEVELOPMENT FOR INDUSTRY 


SYNTHETIC 


WATER 


by Chemical Treatment 


For Few Cents 
per 100 Gallons 


AUTOMATIC - - - NO HEAT 
REQUIRED - - - LOW COST— = 


Synthetic Distilled Water which meets all 
requirements for chemical and industrial 
purposes is made available at a fraction 
of the former cost by the ILLCO-STILL 


modern and economical method. 


Completely automatic—water is not 
evaporated so no heat is required—pipes 
will not lime up—minimum maintenance 
cost. A unit delivering 300 gallons an 
hour occupies space about 4x10 feet. 
Made of finest material to protect purity 
of water. Available in units from 150 
gallons an hour to 2000 gallons an hour. 


Many enamelers are using synthetic dis- 
tilled water for mill room purposes. 
Water from such equipment aids in elimi- 
nating many problems which confront 
the enameler. With synthetic distilled 
water uniform dipping weights can be 
held and erratic sets can be eliminated. 
Solid free water controls the exchange of 
colloidal clays used in enameling slip so 
that controlled amounts of buffer solu- 
tion will govern some of the character- 
istics of the finished slip. 


TESTED IN THE LABORATORY—PROVED IN THE FIELD 


Investigate the advantages of ILLCO-STILL 
as applied to your requirements 


Manufactured and Guaranteed by 


ILLINOIS WATER TREATMENT CO. 
840 Cedar Street, Rockford, Illinois 


WATER TREATMENT ENGINEERS 


3 4 4 
4 
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PURE WATER 


BUILDING FOR DEFENSE 


The Bell System is putting in about 400 
million dollars’ worth of new equipment this 
year. ... The busier this country gets with produc- 
tion and defense, the more everybody telephones. 
Our #1 job is to do our best to keep pace 


with the needs of the Nation in this emergency. 


> 
ky 
1 
BELL TELEPHONE SYSTEM 
it 
. "The Telephone Hour’ is broadcast every Monday. (N. B. C. Red Ne: 8 P. M., Eastern Daylight Saving Time. 


H. C. SPINKS CLAY COMPANY 
Miners and Shippers of 


BALL, SAGGER AND WAD CLAY 
NEWPORT, KY. 


Puryear, Tennessee 
July 1, 1941 


Mr. Pete Potter 
Comfortable Sanitary Pottery Mfg. Co. 
Pottsville, A. 


Dear Pete: 


If I were you, I would go north on a vacation. We can’t get 
away now. We must fill our sheds for winter while the sun is 


shining, and boy! it is really beaming down!! 


Don’t worry about your ball clay while you are fishing. We 
will ship your cars the day you say, and the quality won’t 


vary while you are away. 
Best wishes, 


General Manager 
H. C. SPINKS CLAY COMPANY 


RBC: MLN 
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Spraying enamel on 
a test plate in Metal 
& Thermit laboratory. 


the high water mark mystery 


A manufacturer of porcelain enamel sinks received 
complaints that the sinks turned brown up to the 
water level and that the gloss in the enamel wore off. 


Analysis of the enamel in our ceramic laboratory 
showed the formula to be lacking in the elements 
needed to give sufficient resistance to the alkalies 
and abrasive action to which modern sanitary ware 
is subjected in every-day use. 


We have made a special study of these require- 
ments and the findings have been applied by a 
number of large sanitary ware plants. 


This is another example of the helpful engineering 
service we, as makers of Tin Oxide and Sodium 
Antimonate, are rendering manufacturers of tile, 
vitreous china and porcelain enameled items. Let 
us lend a hand on your enamel problems. 


product. 


of finish, whether white or color. 


Chemical research has yet to discover a better 
opacifier for tile and vitreous china glazes than 
Tin Oxide. Careful laboratory tests maintain the 
high standard of purity and uniformity of this M & T 


For porcelain enamel, use M & T Sodium Anti- 
monate. Its high refractive index assures brilliance 


TIN OXIDE 
ODIUM ANTIMONATE 


METAL & THERMIT CORPORATION 


120 BROADWAY 


NEW YORK, N. Y. 
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